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PBEFACE. 



Op all the departments of science connected with medi- 
cine, Hygiene is perhaps that which may be most pro- 
fitably studied by nonprofessional persona ; and it is 
hoped that the present treatise will be found useful to 
executive as well aa to medical officers on ship-board 
both in the Royal Navy and in the Mercantile Marine. 

Those who regard the espousal of the principles of 
hygiene as the clearest evidence of the social and intel- 
lectual advancement of any community must be grati- 
fied to see that in the British Navy, from the Admirals* 
List downwards, a growing sense of its importance is 
now so far exhibited as to afford an additional incentive 
to medical officers to keep pace with the times in their 
studies. It is satisfactory also for them to know that 
any sanitary suggestions they may make are now more 
likely to receive practical attention than could have 
been expectftd in former times. 

It should be remarked, however, that the memory 
of Anson, Coliingwood, Curtis, Cook, and other illus- 
trious naval officers of the past will always be revered 



for their humane solicitude, not only for the sick, but 
for the health and comfort of the crews under their 
command. Perhaps the first prize in naval hygiene — 
namely, the gold medal of the Royal Society — was 
awarded to the great and good Captain Cook, in especial 
consideration of the excellence of the sanitary measures 
adopted by him, unprecedented success having attended 
his hygienic arrangements. Speaking of the system 
carried out by himself, he says : — 'In coniunction with 
fresh provisions and vegetables, and with a continual 
supply of fresh water to the men, the most material 
part of the arrangements was that proper methods 
were taken to keep their persons, hammocks, bedding, 
clothes, &c. constantly clean and dry. Equal care was 
taken to keep the ship clean and dry between decks. 
Once or twice a week she was aired with fires, and, 
when this could not be done, she was smoked with gun- 
powder mixed with vinegar and water. I had also a 
fire made in an u'on pot at the bottom of the well, which 
was of great use in purifying the air in the other parts 
of the ship.' Now if we compare the advanced views 
expressed in this quotation with even anything that 

I the great medical pioneers Lind, Blaue, and Trotter 
could have written, it might well be asked. Who was the 
father of naval hygiene ? 
The fundamental questions of ship- structure and 
ship- ventilation have been dealt with more at length, as 
the basis, so to speak, upon which the whole super- 
structure of naval hygiene should be raised ; and the 
other parts will at least form a nucleus around which 
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new materials may accumulate as the science makes 
progress. 

It has not been considered necessary in this work to 
treat the chemical analysis of air, water, food, and 
beverages in an exhaustive manner, but merely to 
sketch out as simple a Hue of proceeding in a general or 
chiefly qualitative vray as may be sufficient to form a 
right estimate of their hygienic properties. 

The author owes a tribute of gratitude to the 
memory of the late Professor Paekes, F.E.S., for his 
kind advice, afforded on many occasions ; and to Dr. 
F. S. B. DE Chaumght, F.B,S., the present Professor 
of Military Hygiene in the Army Medical School, he 
would also express hia best thanks for much valuable 
information and kindly aid. 

J. D. M. 
Viuj. Nova, Abbet Hhj, Neilbt. 
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INTRODUCTION, 



KiTTBK OF THE 



I OF AEBAMQEUEKT. 



Naval Htcieng nmy be defined to be the application of the 
principles of general hygiene to the conditions and exigencies 
of naval life, and its importance to the State is daily becoming 
more apparent. The old habit of trusting rather to precarious 
cnre than to more certain prevention is now felt to be a 
mistaken policy even in a financial sense. The interna! 
economy and or^nisation of ships of war, as prescribed by 
law, have benefited much from time to time by the BnggestionB 
of science. To the labonra of Lind, Elane, Trotter, Fletcher, 
and other medical men connected with the navy, we are 
greatly indebted not only for the correction of many of the 
evils exiBting; in their own time (namely, towards the close of 
the last century), but for having handed down to ua, in tbeir 
writings, the preliminary chapters, as it were, of Naval 
Hygiene as a distinct branch of scientific inquiry. 

From its material constitution, the human frame is snb- 
ject to physical injury on the one hand, and internal derange- 
ment on the other. This has naturally given rise to the 
division of the ars medeiidi, or restorative art, into medicine 
and surgery ; the latter embracing the necessary manipn- 




lation &nd the use of mecliaiiicBil meana to assist natore is 
ber reparative ofibrts, and tbe former devoted to tbe conaf 
the varied forms of ill health hy the adoption of all reqaifflit 
eacitary meaanres, and the eshibitbu of medicines. Tit 
sanitary measures here mentioned are the ties that bini 
hygiene to medicine. The hardahipa and viciasitndes of tbe 
maritime life render sailors suBccptible of certain ailments 
aud injuries not commonly iucideut to laiidgmen ; otherwiee 
it would appear to be only in the adoption of ration*! 
hygienic principles tliat any easential difference can exist 
the treatment of the ' sick and hurt ' on board ship, as com- 
piired with ordinary practice on shore. 

The triple aim of hygiene, whether civil or naval, is to 
preserve health, to obviate the occurrence of disease, and to 
correct external morbific conditions already present. It thus 
presents itself to us under three aspects', namely — 1st, Con- 
servative; iJndly, Prophylactic; and Srdly, Corrective; the 
special bearing of each of which will be farther ebown in the 
following introductory remarks. 



Division I.— CONSERVATIVE HYGIENE. 

Conservative Hygiene is not only opposed to the infringe- 
ment of every avowedly sanitary observance, but enables as to 
uao onr own judgment iutellipently in the recommendation of 
new measures, or the remodelling of old ones where such may 
he found necessary. It ahoald, therefore, tend to keep tbe 
human system, in wholesome working order, enjoining the 
supply of good air, good food, good water, all in sufficient 
quantity, snitable clothing, esercise, recreation, and rest. 
A sailor's habitation is, of course, a ship, and, for many 
reasons, a certain knowledge of the structure and internal 
economy of ships sbonld be made a primary desideratum in 
the study of Naval Hygiene. Without such knowledge, it 
would bo quite hopeless to attempt the application of even 
the simplest principles of ventilation ; and it is equally obvious 




ISTEODUCTION. 

iRit the details of wtatever system is to be adopted shonld 
a part and parcel of the orig;inal design. It is too often 
the case that other leading particulars, or some new reqnire- 
ments in keeping with the progress of l:he art of war, so 
absorb the mind of the naval architect when he is projecting 
his plans for a new vessel, that lie is unmindful of any efficient 
provision for ventilation. It is thua left for others to discover, 
when it is too late, that due attention to the health and com- 
fort of the inmates, in, this respect, would be prodnctive of 
mnch more happiness in times of peace, and greater success 



Seeing that the pulmonary macons membrane, in effect, 
presents a superficies of about twenty square feet, lining the 
walls of some five or six miljiona of air-cells, sncli a great 
extent of surface for absorption mast admonish ns to use 
every precaution to ensure an ever-changing supply of fresh 
air to the various compartments of a ship, in which it is so 
likely to stagnate and aulfer contamination. 

It is easy to perceive that the flatness of the bilges 
throng;h so considerable an extent of the flooring in ships of 
modem constrnction must favour the lodgment of isolated 
pools of water beyond the influence of the pump-suckers. 
The propriety, therefore, of occasionally washing out the 
limbers or water- channels is very obvious. lloreover, the 
establishment of a current of air through them is now 
rendered possible in many ships by the provision made for 
communication with the ash-pits of the furnaces. 

The recoratn d f a jndicions opening for the venti- 

lation of B, c I d h aa may be found in the lower 

regions of m h p th addition of a few feet more to e, 
rather short w d 1 giving one a cunning curvature 

where its for m be ppressive, trimming cowls to the 
wind, and dryi ^ p th m sture between decks as quickly 
as possible, all appertain to Conservative Hygiene. To this 
division of the subject also belongs the water supply for 
drinking, cooking, and washing purposes, and there is perhaps 
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nothinff in the wbole range of Xaval Hygiene whirfa nu 
imperatively demands scientific saptirviBion. Tlie pollnli 
of sarface wtll-water with organic matters percolatiog throagk I 
the aoil is a fmitfal Btrarco of disease ; and very frequendj 1 
epidemics of diarrhoea and dysentery occorring^ on board »bip I 
hare been traced unequivocally to the use of anch water. 

The medical officer shonld make himself acqaainted willi | 
the eevoral modes of condensinR water on board ship, a 
particnlar the principle of Dr. Normandy, by wLicli ao ample I 
snpply of well-ftcrated sweet and inodoroun w^ater can he 
obtained, at a trifling cost, even if specially produced. 

Under the head of Food we shall have to consider, brwsT 
of retrospect, the former systems of victnalling adopted in tb« 
navy, which will conduct as to the scale at present in ow. 
and the estimation of the quality of the articles snpplied. 

Inefficient ventilation, which was formerly the rule rather 
than the eiception in ships of war, exerts it.a influence first 
upon the blood, which is not only imperfectlyoxygenated but 
rendered stiil further impure by the absorption of effete mat- 
ters emanating from neighbouring bodies closely crowded 
together. As a consequence, the appetite becomes impaired, 
but little food is assumed, and, simply in keeping with the 
observed resnlta in bygone days, the scheme of diet was 
considerably below that required by the present excellent 
standard of health, arising from the more general adoption 
of hygienic priuciples. 

The subject of cookery is naturally associated with thftt 
of diet, and worthy of more attention than has hitherto been 
paid to it. For we know that there must not only be variety 
in the food itself, but also in the mode of its preparation, to 
give zest to the appetite and facilitate digestion. 

Aa the constitution of the sailor is ordinarily submitted 
to the operation of every grade of climate, temperature, and 
humidity, often with remarkable vicissitudes of each or all, 
the regulation of his diet, and the amount of physical exer- 
tion of which be may be capable withoat infringing on bis 
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health, are hygienic qneatiang of importance ; and with these 
should be associated his epecified clothing and appointments 
oompryhended in what he calls hia ' kit.' Finally, the detail 
of the dnties, and the characteristic habits of the sailor, as 
bearing upon hia sanitary state, may close the division of 
Conservative Hygiene. 



DivisiOK n.~PEOPHYLACTIC, OR PEEVENTIVE HYGIENE. 

The word 'prophylactic' wonW apply to any means en 
ployed to preserve health, by preventing the i 
disease or fortifying the system against its i 
daily administration of lime-juice at sea for the prevention of 
scurvy ; the issue of qninine to boats' crews or others exposed 
to the action of malai ia in swampy districts ; and vaccination 
to afford protection from small-pos, are all good examples of 
prophylactic measures in the most ordinary acceptation of 
the phrase. On the other hand, the precantiona to be taken 
on the first appearance of one of the eruptive fevers, typhus, 
typhoid, yellow fever, or cholera, are rather protective in the 
light of arresting the cause than prophylactic in the sense in 
which the word may be applied to lime-juice, qninine, and the 



During the last two centuries the direful efleets of scurvy, 
and the conflicting opinions of medical men in reference to 
its pathology and intimate cause, have occupied a con- 
Bpicaous place in the records of medicine. In this, as in 
many other cases, the errors into which the earlier physicians 
fell, when interpreted by a more scientific acquaintance with 
the subject, give additional brilliancy to the discovery of 
truth ; and so it is that we may be said to learn mach by nn- 
learning. Scurvy was originally supposed to be endemic 
in the colder regions of the globe. We are now, however, 
aware that if monotony and insufficiency of food, and in 
particular the absence of the vegetable acids, will give rise 
to scarvy in. temperate climates, it will, of coarse, be m 
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readily developed under the same circuniBtances in coUtt I 
localities, where a relatively larger or more generons mpiilT 
of food woold be demanded by tbe bnmaa system. Withow 
preu'nt knowledge of ttie natare and treatment of tb is disaut 
formerly so disastrous to our seamen, it is no lon^r fonnid' 
able; and, indeed, wherever it malceB its appearance no*- 
adayH, some neglect or calpability will always be foond in 
connection with it. 

Eiperience has furnished much evidence in faronr of tiie 
prophylactic property of quinine in relation to tbe malariODH 
fevers, as well as its therapentio effect upon them when tbey 
have made their accession. Naval medical officers are en- 
joined to administer qninine, in four-grain doses, to boats' 
crews Du entering rivers, or under any circumatancea Buggeat- 
itig its employment ; to observe ita action, and report the 
oReut to the Medical Director General. In tbe fnlfilmenl of 
this order (Article 9, ' IiiBtructions for Medical Officers ') most 
tiiterestiog and important facts and cases have been sent into 
ofBce from time to time. 

Much doubt having recently been thrown upon tbe efficacy 
of revaceination from the vesicles of a revaccinated person, 
more particularly an adult, this very essential operation is 
now directed to be performed with primary lympb taken 
from the infant's arm, or the same matter carefully preserved 
in the usual way. 

When an infeetious or contagions malady of any kind 
presents itself on board ship, it should be immediately elimi- 
nated by tlie removal of the sick to hospital or tbe shore. 
But if this cannot be accomplished — as, for example, while 
the ship is at sea ^ the medical officer must study and 
adopt the most ready and efficient means of effi;cting the 
complete isolation of the first case from the rest of the ship's 
company. Should the medical attendant neglect to study 
the economy of the ship he will be ignorant of bis own re- 
sources in that particular, and most be nearly altogether 
guided by tbe knowledge of others. 



INTRODUCTION. 

I A aenaible captain or officer in command is always ready 

inBnU with an intelligent medical man in reference to 

wgienic matters, and a mutual confidence ia snre to spring 

p between them. Shonld it be otherwise, however, important 

nitary measnres may be carried out, noiselessly or without 

B knowledge of the medical officer, though it ia also possible 

independent action of tliis kind may be of quite an 

site character, and nltimately necessitate his interference. 



Division lit.— CORRECTIVE. OR REMEDIAL HYGIENE. 

This subject embraoea attention to all internal sources of 
disease that may exist on board ship, or such as may have 
been introduced from without, demanding correction or re- 
moval. The foremost of these in point of importance ia the 
almost unavoidable accumulation of water in the limbers or 
bilges. This ' bilge-water,' so called, occnpiea a part of the 
ship which is usnally difficult of access, and the receptacle of 
drainage and filthy matters readily passing into decomposi- 
tion, yielding offensive odonrs and principles injurious to 
health. 

The wholesome conservancy of water- closets, heads, and 
bow-galleries would naturally fall within the province of 
Conservative Hygiene, were it possible to keep them sweet 
by the agency of simple water and tlie free access of atmo- 
apherio air. But althongh these agents are absolately neces- 
sary, the most assiduous attention to cleauHnesa, through 
their instrumentality alone, is incapable of accomplishing all 
that ia desirable to be done. The nse of correctii'e means 
therefore, cannot be dispensed with. In this eonnection, 
antiseptics, disinfectants, and deodorants deserve special 
notice. Much uncertainty commonly exists, even amongst 
medical men, as to the precise import of those three terms, 
arising from the fact that the bodies respectively designated 
by tbem often combine each other's properties, at least to 
some extent. Thus many antiseptics are likewise diainfec- 
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tants, and the latter are frequently also deodorants, and vice 
versd. 

The disinfection and fumigation of ships having been 
yisited with infections disease, and the purification of the 
bedding and clothing of the sick, under the conditions of 
recovery, death, or removal to hospital, will complete the 
subject of Corrective, or Remedial Hygiene. 

Division IV. 

To the several topics treated under the foregoing heads 
a fourth division or useful appendix is added, in special re- 
ference to the following important subjects : — 

1. The character, habits, and duties of the sailors. 

2. The duties and responsibilities of naval medical officers. 

3. Selections from the text of the more important laws 

and enactments in relation to the Hygiene of Her 
Majesty's ships, and those of the Merchant Marine. 



DIVISION I. 
CONSEMVATIVE aVGIENE. 



CHAPTEa I. 
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Section A. — -IntToductory Bentarlcs and Historical Setruspecl. 

A COMPETENT knowledge of the stracture and internal economy 
of Bliips mast be laid down as au essential and primary step 
in the stndy of Naval Hygiene. Information of this kind, 
which ia, of course, unneeded by the civil practitioner, is all 
importaat to the naval medical ofQcer, though its utility has 
not been hitherto anfficieutly recognised. 

It ia usnal for writers on the hiatory of naval architfictore to 
compare the early maritime condition of civilised uatioue with 
the existing state of savage life in this respect. Thna, rushes 
and reeda were Bratwoven and bound togethar, and then covered 
with cement, pitch, or the skins of animals. The ancient 
Britona nsed to cross both the English and Irish Channels in 
vessels of wicker-work, covered in this way to render them 
water-tight ; and the coracles nsed on the Wye and the 
Severn at the present day are existing memorials of very 
early times. Cteaar, however, informs us that the vessels of 
the Britona were flat- bottomed, like those of the Fhcenicians, 
with a high ateave to the prow and stern, aa being thus better 
suited to bnSet the waves at sea and float freely in shoal 
water near the coast or in tidal harbours, which are, it might 
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be said, almost anlcnown in the Mediterranean. They 
conatracted iiolely of BHtiah oak, and their elevated bovi 
poop enabled the warriors to hurl their missiles 
Boman Holdiem with greater effect. In pi-oof of their 

close cjnarters with the enemy, Ciesar' 
atatee that the Romana fii:ed sharp bill-hooks at the end 
long poles, with which they disabled the British ebips I7 
severing the ropea that held the sails (yards) to the mast 
BoutH cut from the solid tninks of trees and hollowed on, 
both for convenience and bnoyancy, Uke the canoes of the 
Sonth Sea lalanders, were also in nse at that time.' 

In the days of Homer, the Greeks built their vessels rf 
chestnnt and cedar in the apper works, whilst elm composed 
the submerged parts, from its early known property of re- 
sisting the action of sea-water. Large stones answered the 
office of anchorn, which bad not yet been invented. The 
ancient Britons, however, though of course at a much later 
period, not only used anchors somewhat of the nsual shape, 
but they were Btted with chain instead of hempen cables. 
Some of the ancient ships carried as many as eight anchon. 
In the account of the disastrous voyage of the ship rf 
Adramyttium, in which St. Paul was being taken with 
other prisoners to Italy, it is stated (Acta xsvii. 29) that 
they caat four anchors out of the stem ; and it is verj 
obvious that there must have been others on board, for 'the 
flhipmen let down a boat into the sea, under colour as though 
they would have cast anchors oat of the foreship ' (verse SO). 

Perhaps the most concise account of shipbuilding in the 
infancy of the science is that given by Homer in his descrip- 
tion of the manner in which the vessel of Ulysses was con- 
structed. The cutting down of twenty trees for materials, 
the formation of riba, or timbers with outside planking lud 

■ An interesting Tflic of lliia description vae laCei; dog ap in Aber- 
deenabire. It is (ill in oDb piece of Britiuli oak, I'leven feet long by foop ia 
breadth, with an eye In the projecting part of the stem, perfaapH for the 
purpose of mooring. 



a jfm at riglit angles to them, and bulwarks, are amongst the 
^ paarfcieulara recorded, 

^, The Hebrews were anciently a maritime people. King 

^y. Solomon ia stated to have eqaipped eipeditions to Ophir and 

^1 Tarsbiah for gold and silver ; and it is curious to remark that, 

„ &om the supposed position of Ophir, the gold country on the 

east coast of Africa, it is probable that the Cape of Good 

Hope had actually been roanded at that early period. Indeed, 

it is stated that a party of Phconicians, in the reign of Necho, 

set out by the Red Sea and returned home by the Pillars of 

Hercules, or the Strait of Gibraltar. Thus, after the lapse of 

two thoQsand years, it was reserved for Vhsco di Gama to 

round the Cape in the opposite direction. 

The Greeks derived their knowledge of building ships from 
the Pbcsniciaua. The Corinthians much improved the con- 
atmction of their galleys, and increased their dim.en8ions. 
The Tuscans and Carthaginians became excellent navigators 
and shipbuilders about the same time. Indeed, it wag the 
formidable front presented by the latter people at sea that 
necessitated the Romans to pay more attention to their mari. 
time interests. 

The Roman galleys ranged from a single bank to a qnin. 
qnereme, or one with five banks of oars. The trireme galley a 
wereaometimesopenin the middle or waist, but decked in front 
and abaft for the warriors. The deck was usually, however, 
uninterrupted in the larger vessels ; but although a very good 
general idea of them has been transmitted to us, much con- 
troversy has arisen from time to time in relation to structural 
particulars which do not appear to have been clearly described 
iu the records or adequately represented in authentic draw- 
ings or aeulptnrea. 

Passing onwards from the well-stitched hide-cosered frames 
of the early British ship, throngh the impi-ovementa in ship- 
building introduced by the Romans, and the consequent 
prowess of the Britons in their wars with the Danes and 
^^Saxons, our own naval history may be said to have commenced 
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in reality under the Saxon dominion, and more especially in 
the reign of Alfred the Great,' who toaglit fifty-aix battles 
with the Danes by eea and by land. We read of the navy of 
Edgar, numbering from 3,000 to 5,000 shipH, distribnted in 
three fleets ronnd the island, and his assumption of the title 
of ' Monarch of Albion and of the adjacent Isles.' The ships 
of this period carried a sinjilo mast, with a very conspienona 
masthead vane or weathercock, and a large square sail, appa- 
rently only enitable for running before the wind. The carving 
and gilding, and general decoration of the stern, sidea, and 
bow were rich and costly, to be in keeping with the pre- 
tenajona of the king. 

William of Normandy introduced an entirely new naval 
system, and inaugnrated the cinque porta, which were to 
enjoy certain privileges and immunities under covenant to 
furnish a stated number of ships and men when required, 
without expense to the Crown. But little, however, ia known 
of the character or size of the vessela employed by him in hia 
expedition to the coast of England. 

Up to the time of Edward III., who paid great attention 
to the commercial interests of the nation, but Httle further 
improvement took place in the art of shipbuilding, though 
the old gaUey was replaced by a more serviceable war vessel, 
and ships of considerable size were used both for ci 



The reign of Henry IV. (1405) was distinguished, first, 
for the more perfect application of the magnetic- needle to 
navigation ; and secondly, the introduction of cannon, used 
first for land, and afterwards for sea service. This, of course, 
gave a great impetus to naval architecture. Proportionate 
beam was given to the vessels, and they were more 8ub- 
stantially built to support the ordnance, and resist the shock 
of firing. The guns, as might be expected, first simply peeped 



' Thi 



I prince might well be called a navB.! urchitect, having built 
vessels alter hU own dtusigzis, and in particttlar hia siit^'-Diired 
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over the gnnwale ; tbey were nest monnted en barbette ; 
and, finally, the sheer planking was raised and pierced with 
portholes. 

Passing over the two gorgeonsly decorated Teasels, the 
' Chamher ' and the ' Saloon,' in which Henry V. held his court, 
and the ' Qneen's Hall,' snbseqneatly bnilt, we arrive at the 
'Great Harry,' which was commanced in the third year of 
Henry VII., and op to the year 1545 was the only existing 
ship of her claaa. She might be called the first contribution 
to a standing British navy; for although many of the kings 
of England were in possession of ships which tbey naed in 
■warfare, the same vessels were more nsnally employed in com- 
mercial enterprise. The 'Great Harry' was a threo-maated 
two-decker, carrying 80 gang, and measnring 138 feet in 
length by 36 in breadth. 

A permanent navy was first distinctly recognised in the 
reign of Henry VIII., and in the first navy list (1546) are 
recorded the names of his ' shyppes,' ' galleases,' ' pynnaees,' 
and ' roo-barges,' numbering in all fifty-eight. The most 
notable of these, however, was the ' Harry Grace do Die 
which carried one deck a 
Harry ' already noticed. 

The 'Trinmph,' 1,000 tons, 
ship in the naval force of ( 
shonld be mentioned the two n 
the celebrated Phineas Pett. 
' Prince,' 1,400 tons, designed and constructed for James I., 
who made Pett the president of his newly founded Society of 
Shipwrights. The second was the ' Sovereign of the Seas,' 
bnilt in the reign of Charles I. She was 187 feet 9 inches in 
length by 48 feet 4 inches in breadth, 1,683 tons, and carried 
100 guns. Having arrived at this important stage in the 
shipbuilding art, it would bbtvb no useful purpose to trace 
its history through the reign of each sovereign of England up 
to that of her present Moat Gracious Majesty, in which ranch 
greater and more essential changes have taken place, and 



B than the ' Great 

I, and 42 guns, was the largest 
1 Elizabeth, and next to this 
) important ships built by 
The first of these was the 
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etill going forward in what must now be termed the 
of naval architectnre, than can be traced under the 
Bceptrea of all her predecessors put together.' 

When steam power began to be in more general aae in 
ships of war, they were uanaJly eveB more close and over- 
crowded than in former times. Tbus, while a great portion 
of the body of each ship was taken up with engine-room, 
machinery, stokehold, and coal-bnnkers, there was little or 
no diminution in the armament, and the complement of the 
crew was actually increased by the required number of 
engineers, artificers, and stdkers. Subsequently, however, 
this state of things was improved, and the introduction of 
the screw, to replace the paddle, gave a little more room. 
From this point onwards, with the gradual ascendency of 
■plating of the sides, and the 
sight of ordnance, greater beam 
given to the ships, though, for 
type was found to be the most 



ron over wood, the 
coincident increase in the " 
tnd tonnage altogether wei 
, the frigati 



convenient. The relative number of men was considerably 
I'educed, and the cubic air space per head was thus largely 
augmented. Next came the ' turret system ' and the ' low 
free-board,' and finally the close ' Monitor,' the efficient venti- 
lation of which is still but an imperfectly solved problem ; 
though, in reference to this clas.s, the best authorities are 
agreed that the exhaust method, or that by extraction, should 
supersede the plenum principle, or that of propulsion, at 
present in. use. 

Through all the long interval between the building of the 
ship of Ulysses and the period at which iron began to usurp 
the place of wood in the construction of ships of war, within 
certain limits, a general sameness in the chai'acter and 
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she his alwHTS mninUined her 
Hiiil intagritj' of her work, snd i 
day ahe is Becood to no other 
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DESIGNING AND SHEER DRAWING. WM 

appearance of the hull was always observable. Bn.t, the man 
of refined taste in the nautical way, who might have expa- 
tiated on the beauty of the lines of the old ' Canopus ' or of 
the ' Saucy Arethusa,' must have his preconceived ideas as to 
what a ship ought to be entirely subverted when lie surveys 
the rapid and extraordinary revolution that has taken place 
in the naval architecture of the last ten or twenty years. 

Section B. — Bes-lgnmg aiid Sheer Drawing. 

As floatation in, and propulsion through, the water are 
conditions common to all clanRes of vessels, we find that the 
configuration best suited to fulfil such requirements is essen- 
tially the same in every case. Indeed, it might be said that 
just aa homologous, or corresponding, parts, are discoverable 
in all the members of a given class of animals, so certain 
typical parts are traceable in all ships, of whatever size or 
special form they may be. Speed ia the great object to be 
obtained in some vessels, which are tlierefore characterised 
by greater length in proportion to their breadth, while speed 
must be sacrificed to some extent in others which are i-equired 
to carry much weight, aa, for example, heavy armament and 
stores. 

When the purpose for which a vessel is intended haa 
been decided npon, the naval architect or constrnetor pro- 
ceeds to make his original design ; and it must be observed 
that construction drawings, so called, which are usnally made 
to a scale of one quarter of an inch to a foot, represent tbe 
external form, with the outer planking intact. In cariying 
out the design, however, the practical builder makes hia pro- 
jections on the mould-loft floor in accordance with the form 
that would be presented by the frame timbers alone. 

Sheer drawing includes three sectional plans passing 
through the principal dimensions of the ship. These are 
respectively named : 1, The sheer plan ; 2, The half-breadth 
plan ; and 3, The body plan. (See Plate I.) 



1. The Bfaeer plan (6g. 1) is the i 
middle vertical and lon^tn^inal plane, and my n 
ship occnpTing that plane, far length and heiglit, n 
readily laid off. 

2. The half-breadth plan (fig. 2) ahowa half the g! 
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■ CONSTRUCTION OF WOODEN SHIPS. 

Vertical and athwart-ship fiectiona give ordinate lines 
(figs. 1 and 2, o) ; vertical longitudinal sections, bow and 
buttock lines (b l) ; horizontal sectiona, water-lines (w l) ; 
and diagonal sections, leading outwards and downwards from 
the sheer-plane, diagonal lines (fig. 3, dl). Due attention 
to all these lines will assist the builder ia the aymmett'ical 
moulding of the hull. 



^SECT10S C. — CoTisiruction of the Bull of Wooden Ships. 
"In briefly Hurveying the hull or body of a ship, it will be 
most convenient to commence with the keel, and then follow 
up the parts immediately in connection with it. 

The keel is, as it were, the backbone of the ship, the 
&ame timbers are its ribs, and the outer and inner plankiog, 



Plate U. — Thb Tabled Soaeph. 
FID. 4- 



r 



commonly denominated the skins, may not unaptly be com- 
pared with the oater and inner layers of the vertebrate 
embryo. It is, in fact, the first part set up when the building 
blocks are laid on the floor of the dock. 

In a large vessel, the keel may consist of a, series of 




mimU of Ob anaght or plM, and &t vatariab at 
aiitfitm} uf the ri«i |> w rig ht Tlie main bodj of llw ked 
m»A* uf •lin, whid) u ntber pifei ie d hj immernon 
wKlur, II bM bwn already mentioned Uutt tlie 
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j^^cqnaioted with this fact, and took advantage of it in the 
fc- oonBtruction of their galleys. 

^ On each side of the keel a rabbet or groove (Plate IIT.) 

j^Ib Bank to receive the garboard etrake, or first plank of the 

tiottom (g s). In the merchant Bervice the rabbet is cat near 

the upper edge, bnt in the navy it is brought to within four 

inches of the inferior border, thns effecting greater safety and 

firmness. The foremost piece of the keel is curved upwards 

in front to fonn what is called the iosring -joint, by which it is 

nnited with the stem, acarph fashion (Plate U., fig. 4). 

jrf The tabled scarph, which is tbe one by which the seg- 

* menta of the keel are nsnally joined together, will be readily 

It nnderstood by reference to fig. 4, Plate II. The ends overlap 

obliquely and are interlocked by a projection or tonou (1), 

and a corresponding recess or mortise (2) on each. 

A series of pieces, from four to sis inches deep, and of the 
same thickness as the keel below, compose what has been 
called the false keel (Plate III., f k), the butts of which are 
made to alternate or break shift with the scarphs of the 
main keel. The advantages of the false keel are that it 
secores greater immersion, thereby lessening leeway, and 
being bnt lightly fixed it will readily yield in the event of 
the ship taking the ground without seriona injury to the 
more important part with which it ia connected. 

The Bteva (fig. 10(a), Plate VII.) is, as it were, an 
upward estension of tho keel, forming the foremost boundary 
of the ship, and in large vessels it is composed of three pieces 
of English oak scarphed together like the segments of the 
keel, being also coaked and bolted. It receives on either side 
tbe foreboods, or the foremost ends of the enter planking, in 
a groove named the rdbhet of the stem, and supports the 
bowsprit above. In a similar way the stern post, also made 
of British oak, forms the after boundary of the frame, being 
fixed by tenons and mortises into the after extremity of the 
keel (Plate V.) and grooved for the reception of the after- 
hoods or posterior ends of the outer planking. 
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PUTE TV.— Framing of Woodes Ships. ' 
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The firaming of a ship is made up of the skeleton timbers 
and floors, which give form and character to the hull. 

Several systems of framing are in use amongat ehip- 
bnildere ; bnt that suggested by the late Sir Robert 8eppiiigs, 
from the fact of its combining efficiency with economy, has 
been more generally adopted in the Royal Navy. 

A single frame (Plate IV., figs. 6 and 7 (a)) in this system 
consiBta of a cross-piece (c) and two half-floors (^ f) with 
two corresponding pairs of ribs composed of segments named 
Jutiocks acd top-timbers, with or without le>iglheni7ig jneces. 

The cross-pieces and half.floora are let down into the 
npper face of the keel, so as to make their lower surface to 
correspond with the upper edge of the rabbet of the keel. 
The futtocka, top-timbers, and lengthening pieces may be 
regarded as upward and lateral estensions of the floor timbers. 
The first fnttocks (1) come to the heads of the croaa-pieces ; 
the second futtocks (2) to the he^ds of the half-floors ; the 
third fnttocks (3) to the heads of the first, the fourth to the 
Leads of the second, the fifth (5) to the third, and the top- 
tlmbere to the fourth ; while lengthening pieces, if necessary, 
complete each frame above. Frames of this description are 
now^ made to alternate with others named filling frames (figs. 
ti and 7 (fc)) with long (l) and short (s) armed floors, so 
arranged as to bring the opposite joints of the timbers Just 
three timbers apart, thus materially adding to the strength of 
the hull. What is known as room and space in Her Majesty's 
ships varies from 2 feet 6 inches to 3 feat 9 inchea, as the 
room occupied by each set of timbers called a frame, and the 
space between it and the next in front or abaft. 

The arrangement of cross-pieces and half-floora or of 
frames and filling frames, above described, has reference to 
the more central or square body of the ship; bat in conse- 
quence of the tapering form of the veaael approaching both 
stem and stern, in what are called the fore and aft cant 
bodies, the floor-timbers gradually ascend, approximate and 
become more V-ahaped. Moreover, the apace between the 



keel and the floors, detenained by the design of the ship, is 
filled in with dead-wood of corresponding thickness and 
siding. Upon this, an extension of the rabbet of the keel 
rises in what has been termed the bearding line. After the 
diminution and final disappearance of crosB-piecea and half- 
floors, the timbers may spring dii-ectly from a rabbet on 
cither side of the dead-wood (Plate III., (b) d) or from 
stcpping-pieces (a) connected with it laterally. 

A timber named the apron (Plate VII., fig. 10) sncconrs 
the stem, immediately behind which it is placed, receiyiog 
the planks of the bottom and the heels of the fore-timbers. 
It ia virtually an upward extension of the fore dead-wood. 
The stemson, in like manner, supports the apron, and is, 
as it were, a snpplement to the keelson, presently to be 
described. 

The main-post, inner-post (fig. 8), and stemson, at the 
stern of the ship, represent the stem, apron, and stemson at 
the fore part. Thus, the main-post is connected with the 
keel, the stern-post with the after dead- wood, and the sterason 
supplements the keelson abaft. 

The Jceehnn (Plate III., fig. 5), just mentioned, is a kind 
of internal keel, adding materially to the strength of the 
vessel lengthwise. It also, iu conjunction with the keel, 
Gervcs to confine the floors in their places. The bolts of the 
keelson are driven throngh the throat of each floor, and 
through the main keel, without, however, including the false 
keel, so as to permit of the ready removal of the latter with- 
out further injury to the ship. 

In nien-of-war, timbers named sister keelsons (s K s, 
Plate VI.) are placed longitudinally, and abont six feet fi[»m 
the middle line, with the view of strengthening tbe ship in 
the immediate vicinity of the main-mast, and supporting tbe 
piece on which the mast is stepped. The length of these 
auxiliaries to the main keelson ranges, according to the size of 
the ship, between 30 and ^0 feet. It was formerly the prac- 
tice to fill up the openings between the timbers with brioka 
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and mortar, cement, ov coal tar and sand, to obviate hogging, 
and to guard against leakage, wHch would be inevitable on 
ihe destrnction of the outer planking below the water-line. 
Latterly, however, following the suggestions of Sir Robert 
Seppinga, those materials have been replaced by seaaoned 
wood {fig. 9, Plate VI.), extending, at least, to the load-line, 
and made flush with the outer planking, but diminishing in 
tbeir moulding from below upwards, so as to allow of drainage 
to the limbers under the inner skin. These fillings are 
further made water-tight by caulking within and without. 

At the fore and after estremitiea of the ship, where the 
floors or lower timbers do not cross the keel, the two sides of 
the cant bodies are united together bj inside and transverse 
pieces named bretist hooks at the stem, and crutches at the 
stem. Timbers of a similar nature support the two extremes 
of the decks. These are named dech hooka (fig. 10, Plate VII. ) 
in front, where they cross the apron-piece — one, in particular, 
resting on the stemaon — and transoms abaft, where they are 
in connection with the inner stem-post, the lower one resting 
on the Bternaou. 

In sciuare-stemed ships, a transverse timber named the 
wing trafiso7n forms the base of the stem, the framing of 
'which usually commences at a pair of cant frames, known as 
the faekioR pieces (f, fig. 8, Plate V.). The wing tiansom, 
extending from one fiishioa piece to the other, presents a 
moulding above named the margin, while it receives the 
afterboods of the buttock planking inferiorly, in a rabbet 
contiuttons with that of the stern-post on either side. 

Below the wing transom, the framing may consist of a 
series of transoms or a fan-like arrangement of cant timbers 
stepped on the dead-wood directly, or on stepping-pieces 
bolted to the inner post. 

The counter timbers abut on the wing transom above, 
and though the moulding of the stem timbers may vary con- 
siderably, in accordance with the taste of the designer, they 
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above, bo as to present a 

The etern is generally round or elliptical in iron mercliant 
ships and in men-of-war, whether made of wood or of iron. 
The framing is, in efi'ect, contionona from below npwarda, 
forming the necessary expansion and curvatnre (fig. 8, Plate 
V.) without a projecting wing transom, though transverse 
timbers have been used, and different methods of conetmction 
adopted at the several dockyards. 

The taffrail (fig. 8, R T b) runs along the heads of the 
counter timbers, and the atern windows, if present, are spaced 
between the latter. 

The rudder port is a central cylindrical opening in the 
counter, or overhanging portion of the stem, into the fore 
part of which, as au anterior boundary, the atem-post ascends 
for some little distance; the axis of the rudder post corre- 
aponds with that of the rudder head above, and of the pintles 
and braces below (fig. 8). 

In ships with a screw propeller the screw port is bounded 
abaft by the rudder post (fig, 8, K i>), in front by the main, or 
body post (m p), and below by the sole-piece or plate (s f). 
But the framing of the screw port, as more particularly apper- 
taining to iron veaaels, vrill be further noticed by-and-by. 

The stem-piece in the median line of the bow is suc- 
coured on both aides by the foremost cant timbers, named 
the knight heads, and with them, ao hollowed out, or pierced, 
as to form a bed for the bowsprit, or a hole for ita trans- 
mission, termed the bowsprit hole. Nest in order follow the 
hawse pieces, through and between which the openings for 
the hawse pipes are cut, and around these, as well as the 
bowsprit-hole, a square bushing ia preserved and made flush 
with the outer planking. 

The shelf piece (fig. 9, s, Plate VI.) may be described aa 

' It is lenmr^blo that the pillara of the Qredan temples have lately 
been discDvered to exhibit a eiTailai arrangom»iit, by evidant design to 
miiiisteT to Ihs same Bense of the beantlful. 
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CONSTRUCTION OF WOODEN SHIPS. 

t proiDinent band of the internal skin, forming a marginal 

liipport for the decks, and adding considerably to the rigidity 

i frame of the ship, extending its whole length and 

■ the ends of the beams like a continuona bracket. 

3 seyeral lengths or shifts of the shelf are scarphed and 

jaked together, the length of the scarph. bearing a certain 

roportion to the room and space. 

The beams (fig. 9, B), which are commonly composed of 
■, sometimes of mahogany, are laid across the ship with 
their extremities resting on the shelf piece (s), Theysupport 
the deck planking (BP), whiuh is circumscribed by the water- 
ways (w), the onter margin of the former abutting against 
the inner face of the latter. 

Tbe waterways (w) consist of a stont band of wood en- 
circling the ship like the shelf piece and resting upon, instead 
of snpporting, the ends of the beams. The segments of the 
waterways are nnited by plain vertical joints, breaking shift, 
or alternating with the scarpha of the shelf piece. They thus 
serve to hold down the beam ends, and contribnte much to 
the strength of the hull, more especially if let down into the 
beams with a dovetailed score (fig. tl), and supplemented hy 
a binding atrake. This latter is a continuons plank scored 
into the beams above, near the waterway. By these means 
the beams are converted into ties, tending to bind the ship's 
BJdea together, rather than to separate them, which would 
otherwise be the case. 

Half beams are abort beams of reduced scantling extend- 
ing between the ship's side, and carlings, which are short 
fore and ail pieces intended to give additional strength to the 
beams in the wake of the guns. 

Iron or wooden stanchions support the beams amidships, 

while stout iron knees (fig. 9, k) are firmly bolted in tbe angle 

betweeatheiuferiorsurfaceof the beam ends and the ship's side. 

Framelike timbers, fitted into the decks to give security to 

kste, capstans, and bitts, are named pa rhiere. 

I Before the inner planking is laid on tbe timbers in shipn 



of war, diagonal bauds of iron, known as trusseSf are often nsed 
to give additional strength to the fabric. By Lloyd's rules, 
Einular bands are with greater advantage applied to the onter 
snr&ce of the timbers. 

The inner planking commences below with the limber 
atrates (figs. 5 and 9, l s), which are the first planks from the 
keelson, leaving a channel or limber (b) lor water to flow 
backwards and forwards to the pump well, which is sitnated 
near the mainmast. The word ' bilge ' is eqnally applicable to 
this space, and the water accnmnlating in it is named bilge 
loafer, to which further allneion will be made hereafter. 

Certain boards, passing from, the upper angle of the keelson. 
(k b), on each side, to the limber strake, and covering the 
bilges, are named hmler hoards. 

Above the limber atrakes stent planka are bolted at 
intervals over the heads and heels of the frame timbers, for 
additional strength, and trnsaea of wood in this locality (fig. 9, 
D t) passing downwards and forwards in the fore, and down- 
wards and backwards in the aftor part of the ship, tend to 
obviate hogging or the effect of longitudinal strain. 

The inside planking, extending upwards from the water- 
ways, and including the lower port sills, is called the spirkelt- 
imj, while the term clamps is applied to the planking im- 
mediately below the ahelf piece, and including the upper port- 
sills. Between the spirketting and clamps on each aide of the 
porta are upright shores or abntmenta, between which again 
oblique shores or trusses, crossing each other diagonally, are 
often fitted. 

The external planking commences at the rabbet of flie 1 
keel with the garboard atrakes (fig. 9, g s), which are made j 
of elm. From these to the light water-line firwood it 
ployed for the bottom planking (b p), and from the light to J 
the load water-line, Dantaic oak. The bends, or wales (m w), i 
are the thickest planks used on the exterior of a man-c 
They are made of English oak, and run from above the load j 
water-line op to about fourteen or fifteen strakes. 
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TIic roTigb tree mil (a) coverinj^ the heads of the tirobsi 
generally forms the floor of the hammock netting (h b), &t 
elevated sides of which constitute the hammock berthing, ike 
extremities being closed hy the end boards. 

The several parts of the bow, in front of the actual limit* 
of the hnll, constitnting the head of the ship, with the central 
projection from the stem, named the /inee of the head, ban 
nearly become obsolete owing to the great changes that haw 
taken place of late years in naval architecture. Indeed, 
where it may be thought necessary to preserve the origintl 
form of the head, which was certainly very graceful in appear- 
ance, the required cnrvatnre is now often g-iven to the slem 
without the introduction of the knee of the head at all. The 
part« composing this latter structure (shown in Plate VIL 
fig. 10) are : 1. The independent piece running parallel with 
the stem ; 2. The lace piece, esfending upwards and forwards 
from the independent piece ; 3. The gripe below the latter at 
the forepart; 4. The bobstay piece in front of the lace piece; 
5. The gammoning piece alongthe upper border of the knee; 
and, finally, chocks fill up all vacant spaces. 

The knee of the head is further seenred to the body of 
the ship by the upper and lower cheeks which act as props to 
its sides, and by the rails, which serve as shores to its ex- 
tremity. The rails are sastained by the head timbers, nsn^y 
three in number (fig. 10), diverging from an imaginary point 

Cross pieces also keep the rails in their proper places, and 
fore and aft carlings tie the cross pieces together, and support 
the seats for the accommodation of the crew. 

The berthing rail is the uppermost, the main-rail the next, 
and between these the berthing boards are fitted, while the 
middle and small rails are let into the timbers, extending 
from the side of the bow to the hair bracket or anterior 
carve of the upper cheek. The bolster and hawse pipes he 
between the cheeks, and the figurehead completes the knee 
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^^m Hatches and scattlea afford access to the interioT of the 
^^Kp and materially assist ia its ventilation. The fore, main, 
^^Btd after hatchways are nsed for striking down and hoisting 
[^out provisions and stores which oocnpy the corresponding 
parte of the ship below. 

The coamings and water ledges, forming the elevated 
borders of hatches and scuttles, prevent the water from wash- 
ing down, while the scnppera, or lateral openings near the 
waterways, allow it to run off into the sea. 



Section D. — Oomtrudion of Tron Ships. 

Sheet and bar-iron, bolts, and rivetB, are the chief materials 
used in iron shipbuilding. Comparing small things with 
great, the manufacture of houses and similar objects out of 
card-board would give a good idea of the schemes and ex- 
pedients requisite for putting together sheets of iron in the 
constmction of ships. 

Two plates may be united by their applied borders in 
several ways, riveting being essential in all cases where 
welding is impracticable. When one border overlaps another 
(fig, 11 A, and a), both may be secured by either one or two 
rows of rivets ; and where the two edges are brought flush 
together {fig. 11 B, and b), & joint or bui-strap, so called, is 
laid o*er the line of union and riveted on both sides. When 
joinings happen in bilges the borders may be beveled 
(fig. 11 c, and c), and a beveled but-strap inserted so as to 
fit the recess thus formed, and present an unhrukeu surface 
for the water to flow over withont lodgment. This joint, 
however, is not ODly difficult to make, but much strength is 
sacrificed in it to effect a purpose that may be quite as well 
answered by a coating of cement spread up to the level of the 
rivet heads of the more usual joints. 

Long fiat strips of iron, bent upon themselves longitudinally 
BO as to form two flanges, generally at right angles to each 
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Jother r, constitute angle irons (fig. 12, a), which are applied 
"^ to a variety of uses, aa will presently be seen. 

A el.rip of iron, with a boas or thickening on one border, 
ia from the appearance presented in vertical section J_ called 
a bnlb.iron (fig. 12, b). If this biilb is so forged or rolled aa 
to form a distinct flange on each side like the letter Xi it 's 
called a T-i''on (fig- 12, c), and two T-irona welded together 
oonatitnte an X-iron (fig. 12, d). When a hnlb-iron and a 
T-iron tire welded along the neuti-al axis the reauh is a 
Bntterly welded beam (fig. 12, e). Beams of this form are 
now rolled by machinery aa a whole or io a single piece. 

Rivets are of various forms, fixed while red-hot, or by 
screw-threads. The latter are either bolt or tap rivets, i.e. 
with or without a nut where it is impracticable to place a hot 
rivet. But it would be nnnecessary to pursue this subject 
further. 

Aa might be expected, the hulls of iron vessels are made 
tip of the same nominal constructive parts as those occurring 
in wooden ships, and they might, therefore, receive notice in 
a similar order; but it will bo more convenient to deviate 
from this and describe them in a general way. 

Keeh, Keelsons, aud Garhoard Strakes. — -Various schemes 
have been devised to compose an efficient keel for iron ships, 
so as to combine the necessary longitndinat strength with 
lightness of construction and facility of repair. Both keels 
and keelsons in iron vessels were originally made of wood 
and iron together ; but it was found that the bolting of these 
two materials was an nnsafe practice, for in notable instances 
when keels so constructed have been stripped off by taking 
the ground, very serious leakage lias occurred through the 
bolt-holes. 

When wooden keels were done away with, rabbeted 
bar keets (fig. 13, A) at first took their place ; next came the 
2ilain bar keel (fig. 13, b), which, although inferior in point 
of strength on account of affording do succour to the rivets, 
waa less expensive and more easily worked. A composite 



keel with lateral pieces named the ititie bar ?.-^et wasalwii 

Different kinds of boUow iron keels (fig. 13. CBIBI) 
were mnch in vogue formerly, bot they are seldom seen it 
the present day. So far the varions forms of external fcedi 
have bees nnder consideration ; bot many mcrcbant-sbipam 
constrncted with what has been termed an infernal, or ii^ 
keel, and this ia now very generally adopted in ships of 
In the case of H.M.S. ' Warrior ' (fig. 13, g), we find a 
tinnons vertical centre plate, snrmonnted by a flat keeUffl 
plate, and raised npon a flat internal keel plate, flnsh wiihtlu 
garboard strakes, the line of naion on each sid 
lapped by a large flat eatornal keel plate. The keelson anJ 
internal keel plate are secured to the central continnoas plati 
by means of angle-irons. 

The history of keelsons in iron ships is very similar to 
that of keels, and they exhibit a corresponding diversity of 
B tract are. 

The central vertical plate is either flush with or project* 
above the throating of the floors. It is also either single 



intercostat plates. These latter 
3, P, by a continuous bulb-iron fixed to 
3-irous. In tig. 13, I, the box form of 
hown, and in fig. 13, H, the keelson is 



composed ol 
Biipplemonted in fi 
the frames with i 
keel and keelson 
composed of wood, 

Sister keelsons have also been constructed in every parti- 
eular like the main keelson. 

The garboard strakes, whether in iron or wooden ahipe, 
are always those which are connected with the keel. They 
may be secured to the keel with angle-irons (fig. 13, A and b) 
riveted to a gutter-shaped keel (fig. 13, c e h), or made flush 
with the keel and fiied by internal joint straps (fig. 13. n), 
The broad central plate to which the keel is riveted in fig. 
13, E, may be either regarded as an internal keel plate or as a 
single garboard common to both sides. 
. It is of great importance that the butts of the keel platet 
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• and garboards stall alternate or irr-ak shift, so called, not to 
occupy the same transverse section. 

Stems, and Stern-posie. — In. H.M. Indian fci-oopshipB, whieli 
1 li&ve double-plate keels and double bottoms, the Btem ia 
; rabbeted to receive the forehooda of the ekin-plates, and 
forked bolow to be riveted on either side of the angle-irons 
of the keel. It ia worthy of remark, however, that hollow 
stems, like hollow keels, have been replaced by solid ones ; 
but the requirements of ships of war, intended to be used as 
rams, have given rise to new and ingeniously contrived atecaa 
differing altogether from the Etructnre of the keel. 

Stern-posts, like atems, were originally hollow, and re- 
ceived the grooved rudder-post on their posterior surface, 
both being secured together by two rowa of rivets, The 
stern-post is now made quite solid, and the mode in which 
it Ifi connected with the keel will altogether depend upon the 
structure of the latter. 

In sailing-ships and paddle- steamers, the stero-post, besides 
being secured to the ontaide plating of the counter by an 
angle-iron collar, mns up to the deck above, and is fiied to 
one or more of the beams. 

The body-post in screw ships (fig. 8) ia fashioned in wake 
of the shaft to receive the shaft tube ; and a sole-piece, so 
called, of cast metal, bounds the screiv-port inferiorly, being 
connected with the main-post in front, and the rudder-post 
abaft. In the Indian troopships, the fore-poat and sole-piece 
are forged in one, the sole-piece receiving the rudder-post, 
which is a separate segment, by a dovetail tenon and mortise. 
Latterly, however, the wholo frame of the screw-port has 
been cast in a single piece. 

Of the Different Kinds of Framing in Use. — ^lu the order of 
progress in iron shipbuilding, three systems of framing 
demand brief notice, via. — 1, The transverse ; 2, The longi- 
tudinal ; and 3, The mixed, including the bracket-plate 
systeroof SirE. J. Reed, K.C.B., which is, in general, adopted 
in the construction of H.M. ships. 
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oue aide of the ship to the other, and -v 
lengths of angle-iron scarphed together o 
might be. Single angle-iron frames wf 
of two lengths scarphed together 
middle one crossed the keel, 
another reversed and both riveted back to bactc, constituted 
what ■was known as a ilouhla frame. Five Bcarphs were com- 
monly used in this frame, attention being paid to the shifting 
of the joints, i.e., their alternate arrangement in contigaous 
frames. The outer flanges of the frame angle-irons are 
turned aft in the fore, and forwards in the after body of tbe 
ship, by which means they are rendered as effective as 
possible in obviating strain. 

2. To Mr, Scott Russell is due tbe credit of having intro- 
duced the longitudinal system of framing, and, in his own 
words, he advocates the following conditions : — 

(1) 'To divide the ship by as many watertight iron 
bulkheads as the practical use of the ship will admit. I like 
to have, at least, one bulkhead for every breadth of the ship 
in her length. In a ship eight breadths in her length, I wish 
to have at least eight ti'ansverse bulkheads. 

(2) ' 1 have, between the bulkheads, what I call partial 
bulkheads, or the outer rim of a complete bulkhead, with the 
central part omitted, so as to form a kind of continuons 
girder running transversely all round the ship, and not inter- 
fering with the stowage. 

(3) ' I run from bulkhead to bulkhead longitudiual iron 
beams or stringei's, one along the centre of every plate of the 
skin, so giving each strake of plates the continuous strength 
of an iron beam, one portion placed at right angles to another. 
This longitudinal forms one continuous scarph across all the 
bntt joints of the plates, hitherto their weakest part, and 
adds also to the strength of the rivets of the joint the help of 
a line of rivets and angle-irons along the centre of the plate. 
These longitudinals and the skin are therefore one. 
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(4) ' What remainB over, after this is done, of the Bnper- 
fluDUB iron foiinerlj used iu ribs, I make into a continaous 
iron deck, mainly carried by the bnlkheads and by the lon^- 
todinals onder it, and I believe thia iron is better applied in 
a deck than in ribs fastened to the skin.' 

He goes on to show that with equal weight of iron the longi- 
tudinal strain snetained by his system, as compared with the 
former one was as 5 to4, a difference of considerable importance. 

3. It must be obvioas that a purely transverse, or longi- 
tudinal, syBtem must be imperfect per ite, wliile a combination 
of the two would seem to achieve all that conid be desired. 
Yet Sir E. J. Reed has giTen us au important addition in 
what he calls his brachet plate system, which haa been so 
effectively carried out in the construction of H.M.S. ' Belle- 
ropbon ' and ' Hei-cnies.' The large perforations made in the 
floor and fnttock- plates ol ships like the ' Warrior ' wonld 
appear to have suggested that the same thing would be 
accomplished by bracket plates riveted to the outer and inner 
systems of frames (Plates IX. and X.). By the judicious 
iuterpolittion of watertight frames running both transvcrselj 
and longitudinally, the safety of the ship is ensured in case 
of serious injury to the bottom. 

Between the armour-shelf and the central keel p1at«, the 
frame is usually divided into six segments ' abutting against 
or being connected with continuous longitudinal plates of the 
same depth as the frame. These loiigiludinaU, so called, 
commencing with the shelf, upon which the armour and wood 
backing rests, must necessarily give great strength to the 
fabric in a fore and aft direction. 

Deck Framing ami Pillaring. — It will be easily perceived 
that the decks of a ship not only act as platforms, but play an 
important part in preserving its form and resisting the efiects 
of stiain, either acting longitudinally or laterally. Moreover, 
as the decks of ships both of wood and of iron are supported 

' There are beveu in the ' DovaHtation ' (Pluto X.). 
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by tranBTCfHe beams, it is of all things moBt necessary that 
the ends of these )att«r shall be efficiently £ecared totbesideti. 

The beams in iron ships arc generally spsced so that they 
fihail correspond with the frames to which it is most con- 
Tenieut to fix them. In wooden ships, the old wooden knees 
that supported the beam-enda have long since been snper- 
Boded by iron ones ; but in iron ships the knee or its equi- 
valent forms part and parcel of the beam, being of Gofficient 
depth to obviate change of angle that might otherwise 
from strain. 

Bar-iron pillars or stanchions snatain the beams i 
median line, or in other convenient localities. 

Longitudinal stringer plates are in nnmerous inatai 
worked on the beam-ends, and are very effective even witbi 
fixity to the frames ; but being secnred to tbe i-eversi 
frames by a continnoua angle-iron they form most important 
longitadinal and horizontal girders. Vertical stringers also 
materially add to the strength of iron ships. Very great 
snpport and rigidity is also given to the decks by tbe snb- 
fitratnm of iron plating usually laid on tbe beams below the 
deck planking. 

In general, the riveting of tbe beam knees or bnttressea to 
the frames does away with the necessity of shelf pieces ; but 
the waterways, in many instances, are still preserved ag in 
wooden ships. In some cases, however, they are of iron, and 
have been the subject of very considerable modification from 
time to time. 

Iron Mails. — It is important to state that iron ships, and 
also many of wood, are furnished with iron lower masts 
which, being hollow, are usually turned to good account for 
ventilation. The coostrnction of these masts is very simple, 
though varied in character. More commonly three, bnt 
Bouietimea foar, curved plates form the parietes of the mast, 
with either lap or flush joinings, upon angle- or T-irons single 
or double riveted. The heel of the mast, with a. aqnare cen- 
tral mortise, is stepped upon a plate with a corresponding 



tenon, and it seema that this has Tieeii fonnd to answer better 
than the converse arrangement which was formerly in nse. 
At the height of a few feet from, the hee!, a man-hole ia 
nsnally cnt to give access to the interior, and passage to an 
ascending cnrrent of air for Tentilation, though openings for 
the latter pnrpose may be made in any more conTenient 
position, bnt the integrity of so important a stmcture most 
be taken into account. 

The nanal masthead fitting to prevent the entrance of 
moisture, and at the same time admit of the egress of air is 
the following :— 

A circular angle-iron ia worked within the mast at the 
npper edge of the plating, and upon the rim thus formed 
another angle-iron is riveted. Lastly, a deeply flanged angle- 
iron is fastened within the margin of a circular disc to form 
the cover, and a radial frame supports this cover by having 
the rays bent downwards at right anglea to grasp the circular 
angle-iron at the top of the mast. 

Section E, — Internal Eeuiiomy of Ships. 

The cavity of the hull or shell, the hroad etructnral 
details of which have been already given, i'j divided by certain 
horizontal platforms or decka (fig. 9) placed one over the 
other at convenient distances or heights, and varying in 
number with the size or claaa of the vessel. The spaces or 
between-decks thus obtained are further divided by vertical 
partitions, or hnlkheada, into cabins and other compartmenta. 

The upper deck of a ship conaiata of the quarter deck 
abaft, the foreca.stlo forehead, and the waiat in the middle 
part, which, with the exception of a gangway on each side, ia 
nearly open. It is traversed athwartshipa by the skid beams, 
upon which the large boats of the ship, namely the launch 
and pinnaces, are stowed, when they are hoiated inboard. 
To prevent accidents by falling from the waist to the deck 
below skid gratings are fitted over the most esposed parts. 
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accommcidtttion for an admiral or captain. Likewbe tbe 
forecastle is fnrniahed with another deck named the topgallant 
foreciittle. In the merchant service, the space thnB covered 
in is used as a berth for the sailors, but in a man-of-war it i* 
solely employed its a battery. The heel of the bowsprit is 
secured, and the head ropes are worked upon this deck. 

In ships of old construction the waist of the npper deck 
was even more open than it la at present; and, as moat of tbe 
ropes used in working the sails were led formerly to tbe deck 
below this, as the focus of the ' main ' or principal operations 
in manceuvring tbe ship, ia known to the sailor as the mom 
decli. Tbe shipiVTight, however, looks upon it as the upper dttlc, 
or that which first carries an nninterrnpted tier of guns, 
whose continnity is only broken by the hatchways. 

In two-decked ships the after- part of the main deck i 
titioned off into cabins, ea«b iucloeing a gnn, and the 
arrangement inclndes a steward's pantry and other requisite 
compartments, the wanl-room occupying the open space in 
the middle. On the fore-purt of this deck in modern ships 
the riding bitls are fitted. 

The next deck below the main deck, on occoniit of its 
carrying the heaviest gnns, under the old system is called the 
gun deck, or lower deck.' Bitts for riding at anchor are at 
the fore-part of this deck also, white the midshipmen's mess 
place, or gan-room, and the steerage arrangements are abaft. 
The orlop deck succeeds the lower deck with its warrant 
officers' atore-rooDia in frout, supplemented by cabins for 
those officers. Then come the cable tin's for the hempen 
cable on each side, aud additional cabins for the junior marioe 
officer, pilot, &c. The middle apace between the fore and 

' SiDGfl ibe introduction of uteiiin povur into natul wnrfure tlie oslibre 
of tbe gnna on Ihe upper dpck wtu much augmeBtcil to cope vith Ihn 
BrmttmBUi of iteHm TBMtl», »hicli lifttl IJBcome verc 1i»bvj. thongU contiit- 
iDj uf lev piaMt. 



main batchwajs ia taken up with thesail-rooni,a position which 
facilitatea the stowage or removal of the sails as maj be 
required, 

A clear space named the wing passage is preserved all 
round the ship, bo that Bbot-bolea may be readily plogged np 
by the carpenters, without the numerous obstmctioiia which 
would otherwise present themselves. 

Abaft the mainmast on the orlop deck officers' cabins are 
fitted np on each side with store-rooms for mess wine, stock, 
&c. Bnfc what most concerns the medical oiScers is that the 
central part of this space, named the cochpit, is devoted to 
them, or rather to the wounded daring action. The ampu- 
tation table is aet up here, and it is customary at general 
quarters to imitate the preparatiun necessary for an engage- 

The hold, occupying the space between the orlop deck and 
the ship's bottom, is entirely devoted to the proviaionB, water, 
and stores of all kinds. It is divided into certain compart- 
ments by bulkheads or partitions of 3-inch plank. 

The lower fore store-rooms of the gunner, boatswain, and 
carpenter are before all, and on either side of these, but to- 
wards their after-part are the fore magazines and light rooms. 
Nest come the fore and main holds in which the water-tanks 
ai'e stowed, including the pump-well, chain cable, and shot 
lockers. 

The principal weights are centrally distributed round the 
mainmast, whereby the pitching motion of the ship with a 
head sea is rendered as easy as possible. The trim of a ship 
is of great importance, effected by the careful disposition of 
the weights. The sailing qualities of the same ship at dif. 
ferent times, or rather in diflerent hands, will be found to 
vary very considerably with attention to or neglect of the trim. 

The moist provisions, namely, casksof salt beef and pork, are 
stowed in the fore-part of the after-hold ; next come the dry 
provisions, namely, oatmeal, peas, cocoa, &c. 
The spirit-room ia in the wake of the after-hold, and then 



follow the after- magazines. Water-tanka are placed round 
the magazines in recent ships aa a further protection from 
the effects of shell bnrsting in this dangerons locality. As it 
la contrary to first principlea that naked lights, or even 
lanterns, should be permitted to approach the powder store, 
the magazines are illuminated by a protected light in a sepa- 
rate compartment, with a large ' bnll's eye ' in the intervening 
partition. 

It may be here stated that ainca the introduction of steam- 
power in vessels of nearly all claases at the present day, the 
fore and after coal-holee have been done away with, the galley 
and other fires being now supplied from the ship's bunkers 
in the engineer's department. 

Though the foregoing deacription of the economy of the 
decks appliea more particularly to a two-decked ahip, it may 
be made to anit a frigate, the type now more generally ii 
by omitting the guns and ports on the lower deck. 

An additional gnn deck of course is to be found in t 
deckers, namely, the middle deck, between the lower 
main decks, already described. In a general way, it may be'l 
stated — -1, that guns are carried by sloops and corvettes o 
the npper deck only ; 2, by frigates on the upper and maia^ 
decks; 3, by two-deckers on the upper, main, and lowei 
decks ; and 4, by three-deckers (now nearly c 
the upper, main, middle, and lower decks. 

Here it must be remarked that the details of stroctaTsV 
given in the foregoing pages are applicable, with certain modi-^ 
ficatiouB, to all ships of whatever form and character th^ J 
may be ; and it wonld, therefore, be qnite unnecessary to J 
pursue the subject through all the modern developments of I 
naval architectnio, occurring in the remarkable ships whitd 
are being added fi\>m time to time to our own navy and t 
navies of other nations. Moreover, the descriptiv 
allnded to have been made fuller than they otherwise nee&a 
be, to render them available for the reference even of nautical J 
men, in canying out any hygienic suggestion that may bffi 
fonnd necessary. 



CHAPTKR 11. 

THE VENTILATION OF SHIPS. 

TuE previons chapter having been takeu up with tlie structure 
and internal eoonomj- of ships, the question of ventilation 
wonld first naturally present itself for oonsideration. But, 
before entering upon the subject specifically, it will be oeces. 
sarj to make some general ohservntions on the physical con- 
stitution and properties of the air we breathe, upon a correct 
knowledge of which the common priuciplea of ventilation are 
founded. 



Section A.. — Attn 



'spkeric Air, Phjsk 
Properties. 



iJ Constilution and 



Our atmosphere may be described as a gaseous ocean 
many miles in depth, investing the globe in every part, and 
increasing in density from without inwards or from above 
downwards in accordance with the law of gravitation. This 
ocean of air, like the ocean of water, to a certain extent follows 
the rotation of the earth upon its asin. Its movements, also, 
wonld be uniform and invariable but for the occurrence of 
those meteorological conditions which disturb its equilibrium 
and give rise to the trade-winds, cyclones, and other aerial 
currents. The component gases of the atmosphere are by 
such means mechanically mixed, but their more intimate 
blending is effected by the great law of the diffusion of gases. 
Moreover, the respiration of animals is so beautifully comple* 
mentary to that of plants, that tbe waste of the one becomes 
the pabulum of the other. Thus an explanation ia afforded 



of the great nniformity of composition everywhere observable 
in cornmon air. It is carious, also, to observe that, while the 
food of planta ia inorganic, that of animals is oecesaarilj' com- 
posed of organic matter ; but opposite conditions obtain in 
regard to their respiratory processes. Thus, compound snb- 
Btances sappl; the respiration of plants, while simple elements 
in mechanical miztnre are essential to the respiration of 
animals. In the light of this generalisation the constitoeats 
of the atmosphere, or wholesome air, may be divided into fc 
corresponding groups, as given in the following table : — 



I 



Composition ot Atuospeekic Am. 
I. Elemenlg essential to iJte respt'Tation of antmab. 



1. Oxygen by volni 

2. Nitrogen „ 



20'96, by weight, 23. 

79'04, „ 77. 



II. Contingent compownda approjiriate to the respiralioti a 
growth, of plants. 

1. Carbonic acid, by volnme, 2 to 5 in lO'OOOj 

normally about '4 per 1000. 

2. Vapour of water, 40 per cent, to saturation, or 1 1 

12 grains per cubic foot. 

3. Ammoniacal gas in small quantity. 

4. Salts of soda (probably normal). 

5. Organic matters. 

Of Oxygen and Nitrogen. 

Of the two more essential constituents of the atmosphac 
nitrogen exists in larger amonnt, its proportion to the oiygea 
being nearly as four to one. This proportion ia wisely 
arranged, for jnst by an additional amonnt of oxygen com- 
bustible matter would burn more rapidly, so the vital pro- 
cesses would also become more active, and wc should live all 
the &Bter, if the expression may be allowed. This large dilu- 



ATMOSPHERIC AIR. 

tion of oxygen with, nitrogen adds materially to the bnlk of 
the atmosphere, effecting a wider diSasion of light and tend- 
ing to eqnftlise the inflneiica of heat nnder the varying con- 
dition b of season and climate. 

' Bf the presence of nitrogen,' says Dr. Richardson, F.R.S., 
' equalising the distribution of heat over the whole surface of 
the earth, the flnctnations in the activity of osj'gen on man 
are kept within given limits. But there are fluctuations, 
notwithstanding, snfBcient to leai3 to definite physiological 
phenomena affecting and influencing not individnaja only, but 
races of men, and by virtue of which the body is enabled to 
live in variona parts of the earth under the most variable 
conditions.' 

Carbonic acid ocenrs in the atmosphere as a product of 
combustion, respiration, and decay of various kinds. It has 
also a terrestrial source, aa in Pyrraont, the ' Grotto del 
Cane,' and in coal measures under the name of ' choke-damp.' 
The inhalation of carbonic acid induces fatal apncea, acting 
indirectly by causing spaainodic closure of the glottis ; hence 
the use of cold affusion in cases of so-called poisoning in this 
way. When ill effects result from the iocantiona burning of 
charcoal in confined apartments, carbonic oxide wonld appear 
to be the special agent in operation, as the carbonic acid is 
not generated in sufficient amount to kill or suffocate in the 
ezcito-motor manner just noticed. And indeed, after all, the 
fatal issue is brought about by carbonic acid in the latter cas^e, 
with this difference, that the sourc* is from within the system 
itself, as will he readily understood by the physiologist. 

It is commonly supposed that such an impregnation of 
atmospheric air with carbonic acid as will not be quite suf- 
ficient to atop combustion or estinguish flame may be inhaled 
with impunity by man ; hence the precaution of lowering a 
light in pnmp-wells, pits, and such places, to apply this test 
practically. But it is now well known that a candle may 
hum in an atmosphere which would quickly bring about 
insensibility and serious results if inhaled nnwittingly. It is 



certain, on the other hand, that artiaanB are frequently obliged 
to reeort to expedients to keep tlieir candles alight when at 
work in the lower parts of thips, as in the donble bottoms of 
iroD TCRSela, &c., showing that under certain circumstances a 
man may live, at least for some short time, where it is diffi- 
calt to maintain the combastion of flame. 

Lewy »{firma that in the daytime, at sea, a larger amoant 
of carbonic acid is present in the air than at night, the 
difference being as 'Oiii to -OH'S per cent. 

Aqaenus vapour erials in the air in very variable amount, 
being under the infloence of climate, temperature, the direc- 
tion of the minds, or other local conditions ; and inasmuch as 
a perfectly dry atmoRphere wonld bood prove fatal to both 
animals and plants, it must be included amongst the necessary 
components of wholesome air. 

Ammonia is evolved by the putrefaction of nitrogenous 
organic substances. It is also usually absorbed by rain-water, 
while falling to the earth, and this would appear to be one of 
Nature's means of removing it from the atmosphere and 
giving it to the soil for the benefit of ihe kingdom of plants. 
In any case, however, ammonia can only be said to exist in 
small amount in common air. 

The salts of the ocean are known to pass up into the air in 
considerable quantity by the rapid evaporation of finely-divided 
spray. It baa often been noticed that libraries exposed to the 
sc-a air in the lapse of time become imbued with the chlonde 
of sodiam, and on board sbip this is especially true, not only 
as regards books, hut everything else that may suffer exposure 
in any way. 

Organic mailers in various forma are often present in the 
atmosphere. They are due to the volatile principles of spices 
and aromatics, the odours and emanations from plants and 
animals, and the products of the decomposition of animal and 
vegetable snbstanceB on ntinually going forward on the surface 
of the globe. There can be no doubt that the germs of 
Infusoria and a host of other organisms are frequently » 




ATMOSPHERIC AIE. 

widely dirtribnted through the realms of air, and there is 
good reaHOn to believe tbat every shower of raiti ia highly 
charged with them. Many cnrioaa fttcts in connection with 
this subject appear to give colonp to what has been denomi- 
nated the spore theory of, at least, eome epidemic diseases. 
Strong wicds often carry np dnat and finely divided i 
ganic matter to a considerable height in the atmosphere, as 
also to Yery great distances in the horizontal direction. In 
illustration of this the randdy rain of the Mediterranean might 
be mentioned, in which even new forms of Diatomacem were 
detected by Ehrenberg, and what are known as Southerly 
Bursters and Brickjielders at Sydney, N.S.W., by which sandy 
particles, coarbe and fine, are earned across the harbour in 
clouds and distributed over the ncighbonnng country. On 
examining the marine bottom m the localities mentioned, 
identical matenals are to be found di'^persed snperficially, as 
the writer hua had occasion to observe in sonndingfl obtained 
off the island o£ Crete, in upwards of a thousand fathoms, and 
in Sydney harbour. 

The infectious nature of some diseases ia unquestionably 
due to the actual emanation of organised or organic particles 
from the afiected parts, as, for e.tample, the eyes in case ol' 
pnmlent ophthalmia, and their consequent fortuitous depo- 
sition npon the healthy and absorbing membranes of those 
coming within range. The aimple force of evaporation ia 
quite enough to carry all the forms of Bacteria into the air, 
and actual pus corpuscles have been detected by Eiselt float- 
ing in the air of an ophthalmic ward. By gently rubbing 
the back of the hand in the light of a sunbeam, the particles 
of epithelium thrown off will be distinctly visible by reflected 
light. The presence of epithelial cells has been recognised 
microscopically in the air of a cholera ward as early as 1849 
by Dr. Dundas Thompson, and it has more lately been shown 
by Chalvet that 50 per cent, of the organic matter accnmu- 
jating in il!-ventilated and neglected wards consists of epi- 
thelial scales and pna corpnscles. More recently still it has 



been proved bj Profesaor de Chaamont, F.B.S., in relation to 
St. Mary's Hoapital, Paddington, that materials from within 
the institution fonnd their way into the outer air, and vice 
vcrad, and that a largo percentage of those obtained within 
the words consisted of epithelium detached either from the 
mucoua or cutaneoas Barface. Under sach circamstanceB, it 
is easy to perceive how morbific agente may be conve^^d tram 
one individual to another by simple cnrrents of air, in fioatinf; 
fibres of linen, cotton, or wool, in epithelial cells, or even in 
paa itself raised by the force of evaporation. It is important 
to state that the writer has found nearly all the objects here 
mentioned to be the carriers of Bacteria in their gelattnou 
fronds. 

Decomposing organic matters become oxidised sooner W 
later both in air and in water. Hence, as a rale, fresh air is 
the best disinfectant, dispelling noxiouB principles in an 
attenuated form, io a manner quite analogoos to that by 
which water waalies away those of a grosser kind. 



Section B. — Tlie Fhyeies of tlw Almoephere, and Leading 
Principles of Ventilation. 

The leading piinciples of ventilation are derived from the 
study of the physics of the atmosphere, but the ventilation of 
the globe itself affords the most important lesson of alL 

This will be more clearly understood by reference to the 
annesed diagi-am (fig. 16, Plate XI.), slightly modiGed from 
Maury. 

It will be seen that along the eqnator we have a belt of 
calms sevei-al degrees in width, in which the air, heated and 
expanded under a vertical sun, becomes specifically lighter, 
and ascends into the higher regions of the atmosphere, and 
then, overflowing north and south, passes over the trade winds 
which flow in from either hemisphere, and descends towards 
the surface of the earth in about 30° latitude ; then, crossing 
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la. WliBn wlol 
pflipflDdldiilar to 6he tiiirth'e snrbcfl, ar, as nilan wualit uy, * up and do^ 

ud tha potfls (BqnatorlaJ Htid polar caluifl), while Uis Aif of thq oobr layer 
(lewieiide Bt tbe tropio» o( Canoor ami Capriooro (alms at Cancer and Capri- 
QOm)- Aa tbe oomnti from CancBr and CaprLoom pasi towartia the eqimur, 
tbt blgher velooitj oCthoeuth giia them. In effect, *n ghtiqqe omme, formtag 
reapwCiTel; ths K.B. (wd 9^. Irnda wloAs. In the dlapsm two oan-wheela ure 
nppiwal lo he nmiihie upon the ootthBrn and 5oaiti«rn mai^nn of tin cqaa- 

tho rotation will be idnlBtral, but In the southom deitnil. The hirther syoi- 
uetrliiHl sweep ol the Monu-fleld, In botb aasa, it shown b; the curiing tbaf ti^ 
ot Ibe uroi^ uith a gradually iucrea^ug clRmmferonocL 
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the winds eoiaing from the poles, it proceeds converging to- 
wards the poles as !l surface wind, whence again it ascends, 
aod, proceediag towards the eqnator, descends throngh the 
calms .of Caacer and Capricorn, and aa a aurface wind forms 
th« trade winds already allnded to. 

If we could suppose t!i^ earth to be at rest, the course of 
the trade winds would be due north and south ; bnt in con- 
sequence of the eastward rotation of the earth, the winds 
ecuning from the poles towards the equator meet the higher 
velocity of the ewth in those regions, and so result the N.E. 
and S.E. trades as we find them. 

There can be little doubt bnt this would be the per- 
sistent state of things were the surface of the earth of uniform 
heat- radiating and conducting material. But, inasmuch as 
the distributiisi of land and ^ater is so irregular, local con- 
ditions are developed in numerous centres of disturbance 
giving rise to additional phenomena, snch as land and sea 
breezes, as we observe them in the tropics, ordinary atorma, 
and thijse devaetating cyclones whose normal course over the 
aurface of the globe in both hemispheres nas now become ao 
critically defined that, following the simpleat instructions, the 
mariner can steer his vessel at right angles with the course 
of the wind as shown by compass, or in snch a direction as 
to permit the storm-fieid to follow its own path without carry- 
ing the ship with it and finally engulfing it in the vortei. 
As the rotatory motion of these storms is sinistral in the 
northern, and dextral in the aonthem hemisphere, on facing 
the vrind the vorteK will be on the right hand in the former 
case, and on the left in the latter.' 

' To llluBtnitH the conrae visn ally taken by iba Etorm- field, let ussuppose 
that two ^rt-wheels (%. 16, Plate XI.) are rolling horizontally trom east 
to wcBt, the one upon the Dortheni, and the other npon theaouthera bordar 
of tbe oqnatoiial belt of calms. These will accurately represent the ongin 
of a cyclone in each hemisphere. Let us now suppoae that these wheels 
gradually diverge from each other, the northern one taking a N.W. direc- 
tion and sweeping round to the N.E., and the Houthcrn taking a S.W. 



VENTILATION, LEADING PRINCIPLES. 



I definitely the leading 



We have now to 
principles of ventilation. 

1. When a good cnrrenfc of air caa be obtained in any 
fixed locality, the renewal of the contained air will thus of 
course be insured, so that if any persistent source of conta- 
mination shonld exist in it, the polluted air will be carriwi off 
and replaced by a corresponding supply of fresh air. But 
sometimes, in our efforts to bring about a. state of things like 
this, we develop dranghts or concentrated currents of air in 
definite directions, which are now and then attended with 
each bad conaeqnences that the remedy becomes worse than, 
the disease. To this category belong the forcible and per- 
sistent currents of cold air brought down by wind-Bails to the 
lower deck of a ship, Bo as often to chill the bodies of those 
sleeping in the immediate viciuity. In a case of this kind 
the open end of the wind-sail may be tnmed or directed in 
Bach a manner as to distribute its air harmlessly, or rather 
by gentle diffusion than by cniTent or draught. 

2. The motion of the air in ordinary winds affords the 
most simple and natural means of ventilation. 

3. While considering the mode in which the ventilation 
of the globe which we inhabit is provided for, we found that 
heated air having become expanded and of lower specific 
gravity will take an upward course, to be replaced by colder 
and denser air, which will descend, or pass horizontally, as 
the case may be, to fill up the space originally occupied, 
which would otherwise become a partial vacuum. This pro- 
blem is thna reduced to a diflerence of weight in two neigh- 
bouring columns of air, as a source of motion, the lighter 
Mcending, and the heavier descending, for which we have 
great natural examples, suggesting the artificial employment 
of heat to effect aa interchanging movement. 

4. A stilt more artificial means of producing a similar re- 



raursi! nod flnBillj turning tu the S.E,, both the intringie motion a 
elorm-Eelil aud ils asDal path, ar course, as a whde. an eitllBr aide o 
NDAtnr, will be distinctly uaiierBtooil. 
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salt is the forcible or mcchanii^ail developmont of cttrreDta of 
air, even tboagh it shall be of the samo temperature. Tbe 
pankab, the revolting fan, the Archimedean screw, and the 
piston aSbrd na the more uenal mechanical means of eflectio; 
an active circniation. 

AsBnming all ventilatioD, then, to be either natural or 
artificial, to the natural category belong first and eepeci^j 
the prevailing winds, or other ordinary currents of ait 
which shonid be aided bj- windsails and air-shafu ; and 
secondly, those local differonceB ordinarily oocarring in the 
specific gravity of neighbouring coiumna of air, which shonid 
be favoured by a anitable arrangement of condnits and uptake 

The artificial, being quite analogous to the natural means, 
may be divided in a similar way, namely, first mechanics! 
propnlsion by rotatory fans, &o., establishing in- or out-going 
currents as the case may be ; and secondly, esfcraction by 
heat applied artificially, and acting through special channels. 
In addition to these means due attention mnst be paid to ihe 
ever active law of the diffusion of gases, which is too frequently 
overlooked. 

Tbe eipaniiibility and elastic property of common air may 
be regarded as its intrinsic canse of movement, so as to oBurd 
in it an interesting conti-aat to the blood of animals. Thos, 
the blood as an incompressible fluid is circulated through the 
animal economy by means of the combined contractility and 
elastic force of the heart andvessela in which it is contained; 
but tbe air which it is our object to renew and circulate in 
circumscribed localities is in itself quite elastic and com- 
pressible, while the walls of the channels by which it enters 
or finds its escape are usually rigid and nnyielding. lis 
elasticity and expansion, moreover, increasing aa they do witb 
the temperature, the tension thus induced will naturally 
render it mobile, so to speak, and determine its movement in 
that direction in which it finds the least resistance. Here, 
then, we have an explanation of the ascenaional tendency of Fir 
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ing-a between the timber? of wooden 
i spaces with an elevation of tem- 



contained in the openi 
ahipB, or in laterally ci 
peratare. 

The three following cases may be addnced to show moi'e 
clearly the nature and importance of Tentilation. 

1. If B. human being were confined in a small chamber un- 
fumiabed with an opening for ingress or egress of air, at every 
respiration a volume of moist, warm air would be espelled 
deprived of much of its oxygen and charged with carbonic 
acid. This latter being iu an expanded state will first rise to 
the ceiling ; but, after a while, having suffered sufficient con- 
densation, it will descend into tke apartment, and it is easy 
to perceive that a repetition of this process would soon render 
the air irrespirable, and a, fatal issue inevitable. 

2. If, however, a single opening were made in the upper 
part of the same chamber, we should only delay the process ; 
for, although diffusion would be to a certain extent favoured 
in this way, if the opening were not snEBciently large the 
amount of carbonic acid would steadily increase, and the avail- 
able osygcn would be exhausted, nntil life could be no longer 
BQstained. 

3. Still further, if provision is made for both ingress and 
egress by two distinct openings, a very trifling circumstance 
will render one of these an uptake, while the other will con- 
vey downwards a fresh supply of air to meet the requirements 
of respiration. 

This may be well illustrated by taking an nostoppered de- 
canter or a water-bottle, and observing the effect produced 
on holding a small wax taper attached to a wire near the 
bottom. The little flame will burn brightly for a short time, 
when it will be seen to grow gi'adually more and more dim, 
nntil it finally dies ont altogether. To complete this experi- 
ment, if a slip of cardboard is placed in the neck of the buttle, 
so as to form a vertical septum dividing it into two parts, the 
taper b;ing then introduced will born to the end ; lor the heated 
air charged with carbonic acid will ascend through the neck 
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on one Btde of tho card, while a current of pare cold air 
continue to doscend on the otiier, and support the combustion 
of the flame. A central tnl^e, equivalent to a circnlap septum, 
Trill answer the same purpose, the ascending cnrreut will in 
this cose pass up the central tube, while the cool air will de- 
scend all round it. The former eiample would represent Mr. 
Watson's patent, and the lattor that of M'Kiniiell. 

When Mr, Sutton was advocating' his method of extract. 
iog fonl air from ships by the agency of heat, Sir Jacob 
Ackworth, the then sarveyor of the Navy, pnt the qneation, 
* Do yon know how far you are to draw it oat ? ' The answer 
waa, ' only six inches, for if I can extract it ever so small 
a. distance, the incnmhent air will pass forward of coarse and 
eause a constant change.' From that period to the present, 
the plan of extraction, and the plemcm principle Bo-c&lled, 
have each had their own Bupporters, bnt the weight of au- 
thority is now in favour of the former. The safest positioD 
would seem to be that circumstances alone must suggest the] 
applicability of the one or tho other in any particular case^ 
It will, however, he admitted that from the very ooBfignratioa'' 
of a ship the natural mode of ingress of pare air is tbraugh 
the central part of the body, while the egress of fonl air 
should be lateral. 

Now, this proposition is not at all incompatible with in. 
dependent lateral modes of ingress and central channels of 
egress, which, although holding a secondary place, are never- 
theless quite indispensable. The effect of a spring on the 
cable, with open ports to the wind, and of an axial air-tubs 
in a steamer's funnel, would respectively illustrate snch 
cases. 

We know also that gaaes diffuse or commingle with a 
rapidity which is inversely as the square root of their density. 
Active egi-eas would therefore favour the law of diffusion 
without or outside the body of the vessel, while by active 
ingress, or plenum ventilation, diffusion must take placa 
within, illoreoyer, in the former case the air is insensibly 
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renewed, while in the latter cold draught is usually a con- 
comitant. 

In a moral point of view it is quite pi^verbial that an 
attractive or drawing force is more effective than a propul- 
sive one, and the same wonld appear to be the case in the 
physical world. Thus, for example, it mould be easier to 
Buck or draw up a given quantity of water from a depth of 
twenty feet than to impel it to a, correKponding height ; ao 
also it would be easier to extract 1,000 cubic feet of air from 
the body of a vessel than to force the same bulk of air into 
it. The pressure on the contained air would be diminished 
in one case, ao as to induce the ingress of denser air at every 
opening, while the pressure, though increased in the othei-, 
■would not only more tardily prodnce the opposite effect, but 
favotti' stagnation in the very localities that would require 
the moat efficient ventilation. If there is no fallacy in this 
reasoning, we might conclude that extraction woald be pre- 
ferable to propulsion, were we restricted to either. No re- 
striction of the kind, however, need exist, and both may be 
si mnl tan eon sly employed where it would be feasible to do bo. 
inclosed spaces should 
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iribed 
be made to imitate mild open-air oonditi 
possible, so as to effect a perpetual and 

Comparing the hull of a ship with the body of an insect, 
and the several decks and bulkheaded spaces within the web 
of the vessel with the internal organisation of the animal, all 
the ports, hatches, scuttles, and air-shafts aptly represent the 
spiracles, or breathing pores, and the trachete, or air-vessels, 
leading inwards from them, to be distributed to the nervous 
ganglia and viscera. The practical lesson to be drawn from 
this comparison is that, just as every part of the insect is 
separately supplied with air, so should every part of a ship, 
as far as possible, be separately ventilated. 

In animals higher in the scale, the blood is aerated by 
means of gills or lungs, as the case may be, occupying a 
definite aud convenient locality, bat always in some degree 



associated with the fnnction. of locomotion. Even : 
himself increased mnecnlar movenieiit in qnick walking or ( 
ranniDg in alwaja attended with a corresponding acceleration 
of pnlee and activity in the respiratory process. 

In the Crustacea (namely, crabs, lobsters, &c-) ve Bud 
the gills qnite near, or connected with, the base of the limbs, 
80 that the activity of locomotion should induce, pari jiaieu, 
the esercise of the function of respiration, added to which in 
the bivalve mnllnsca the lamellated branchiEe are in strict 
relationship either to the energetic ns6 of the foot, as in the 
common cockle (Cardium) and the Trlgojiia, or the flapping of 
the sheila and mantle lobes, as in the genns Lima, some of 
which are swimming members of the Pecten or scallop family. 

These examples have been selected from the realm of 
Zoology to show the more striking natural indications of the J 
essential importance of respiration in animals, and its intimate 
bearing on the subject of ventilation. 

Still further, amongst the various uses to which vibratiJes 
cilia are applied, we find that these organs are richly bcstowedfl 
upon the respiratory apparatus of most water-breathers, and 
Bwimmereta and fiabella, such as we find in the Cmstaeea,! 
are only organs ou a grander scale, wielded by mnsculu 
power for a similar purpose, namely, to bring fresh < 
of water, charged with vital air, to the respiratory h 
when the locomotive function of the animal is not in ei 
We perceive, then, that the office of the cilia and other j: 
pulsive organs iu the watery medium is just what the T 
tory fan or other mechanical power would be for ventilatioi 
in air. Indeed, we may derive many important bints for c 
guidance, in the apprehension of a more perfect systt 
ventilation, from the intelligent study of the variooB i 
already employed by Nature in the production of reapirato 
currents. 

Thus, at least one valnablo hint may be derived from the^ 
Tunicata and Conchifera, in which there is always provisioi 
made for the escape of the inspired water by a special chann^ 
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quite distinct from tliat by which it entered, and it need 
scarcely be said that this very thing is a great desideratnm 
in our Monitor ships especially. 

Section C. — Practical Application of the foregoing Principles, 

In the following Guide Table, the features of the natural 
and artificial modes of ventilation will be seen at a glance ; 
while under the head of * Means to be employed * will be 
found the subjects requiring special notice in the text. 

Ventilation Guide Table. 



Division 



A 

Natural 
Ventilation 



B 

Artificial 
Ventilation 



Moving power 



Effect 



Means to be employed 



(«) 

"Wind force 
alone 

(6) \ 

Expansion .by 
heat under 
ordinary cir- 
cumstances 

(«) \ 

Mechanical, or 
wind force, l 
applied to 
mechanism 



(4) 
Expansion by 

heat artifi- 
cially applied 



Propulsive 
Egress forcible 

Extractive 
Ingress simple 



Ingress and 
^ress simple 



Propulsive 
Egress forcible 

Extractive 
Ingress simple 



[Egress active 
Ingress propor- 
tionately so 



1 



( Wind-s<iils, down- 
I take cowls, and 
V shafts 
Uptake cowls and 
shafts 

{Provision of effi- 
cient means of 
ingress and 
egress 

C Rotatory fans, &c. 

I Screws 

1 Pistons and bel- 

l lows 

/ Steam 

Flame 

Stoves 

Furnaces 
; Materials of com- 
bustion 
I Heat ins: surfaces 



Sub- SECTION a. — Nahcral Veniilation. 

Wind-Sails, — ^Ventilation by wind-sails appears to have 
been the earliest system in use on board ship, and was pro- 
bably suggested by the observed deflecting power of ordinary 



Bails, more eBpecially when a ship is * on a wind," as nantical 
men expresa it. A great body of air is often aent down 
throngh the waint of a ship ivova the hollow of the maioaail or 
main-try Bail, and it is common enongh to spread small sheets 
of canvas, even bet ween- docks, to deflect a current of air 
tbroogh a hatch or other convenient opening, to ventilate the 
space below. This principle was known to the ancient 
EgyptiaoH, from whom the so-called mult/vf, or wind-con- 
dnctor, has been handed down to the present inhabitants of 
Cairo and other neighbouring towns. The month of the 
mnlgnf was so arranged as to open at the top of the honse in 
the direction of the prevailing winds. 

The wind-sail, in its eimplest form (a) (PI. XH. fig. 17), 
consists of a small eipaiision of canvas spread out to the wind 
and connected below with a cyliodrical tube of the same 
material, and of BuSicient length to reach the floor of the 
space to be ventilated. On some unhealthy stations, as on 
the Weat Coast of Africa, very great length is given to the 
wind-sails, which are hoisted high, with tho view of taking 
the air from a presumably purer stratum than that immedi- 
ately resting on the water. 

The form of wind -sail thus described is named the 'shark's 
month,' and requires to be trimmed to the wind. It thus 
involves some little trouble and attention to ensure ita effici- 
ency, on which account its function is often is abeyance, as 
might be supposed. 

There is, however, a fised form of wind-sail (b), with four 
vertical flanges, above the apertnre of the tube or abaft, 
secured by a corresponding number of guys, and thus cal- 
culated to receive and throw downwards a volume of air from 
whatever direction it may come. With the high pretensiona 
of this wind-sail, it is scarcely possible tbat it could be so 
effective at any particular time as the ' shark's month. ' 
At least three radical defects are apparent in it, viz., 1st, the 
emallness of the top ; 2nd, the receiving surfaces being quite 
vertical ; and 3rd, the aperture being divided into four parte^ 
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BO that obIj one-foartli cut be avsilaUe at a time. These 
deleeta, howera', tiie writer has attempted to remed; in a. 
SociB of wiad-aail (c) exhilated b; him at ihe United Service 
InstitatioB ra 1874. The top is mnch enlarged, no as to 
esaUe the leoeiTii^ aai&ee to thron' downwards, and tlie 
tfamaC is f«»ll«[»«mn et> as to interfere as little as possible 
with the passage of air into ihe shaft. Tbns, instead of 
being redn<xd to ooe-foDrth, as in the former instance, tbe 
aperture is onlj diminished bf the thickness of tbe folds of 
more pliant canvas in the oollapeible throat. 

It may be necessarr to give the shaftof a wind-sail a cun- 
ning corvatare, when it nronld otherwise play into the bam- 
mocks, and chill the bodies of the sleepers in ita immediate 
vicinity. 

In some instances, instead of the lower extremitj b^i^; 
simple, it is rounded off and fnrnished with nnmerons per- 
forations, by which means the air is more equably distributed, 

Dovmfake Cctelt anJ Shafit. — The principle of the wind- 
saU is applied in the construction of the ordinary receiving 
cowl (Plate XTI. fig. 18, a) and conduit, composed of a mora 
rigid material, such as lino, sheet-iron, or copper, rendering 
tbem tbuB more permanent, and capable of beiflg nsed for up 
or down draught as may be necessary. 

Cowls may be simply movable, requiring adjustment by 
Land, or aatoniatic, needing no interference, being freely »er. 
satile on a pivot, and offering tJie least resistance to the cur. 
rent of air when in the required position. 

The exceUent scheme of ventilation devised by Amott 
for the Field Lane Ragged Schools has been adopted to some 
extent in tlie ' Lord Warden,' the ' Boyal Oak,' and several 
other ironclads. Thus, a number of stout copper tubes, with 
curved necks and bell mouths (Plate XIII., fig. 20), are dis- 
tributed at certain intervals along either side of the upper 
and poop decks. These tabes opeu flash between the beams 
of the lower deck, over the mess and sleeping places of the 
men. But, where cabins are built, they extend lower down 
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and give off lateral bran-cliea, which pierce the contignona 
hnlkheadfi, ao aa to anpply two or more compartments, either 
by their free ends or suitable openings made in their sides. 
To obviate the draught-like currents of air naturally reanlting 
from this arrangement, the extremities of the tubes are 
tamed slightly upwards. By this means the air Bimply over- 
flows into the surroanding space. 

Taking advantage of the strong cnrrenta of air nsaslly 
entering the howports on the maindeck, a large cowl may be 
placed on either side, bo as to convey those currents down- 
wards to the lower deck, or even to the fore store-room, a 
locality much requiring venlilation in most ships. 

Sometimes a single cowl in front of the foremast snr- 
mounta a tnbe which descends to the fore store-room, wher^ 
it divides into two branches to supply the prison cells, 
which are jaat pos,sibly, in snch a case, better ventilated than 
the surrounding space. The carpenter's and gunner's store- 
rooms should be ventilated by means of two cowls on the 
forecastle, ono for ingress and the other for egress. fPlate 
XIII., fig. 21.) 

In H.M.S. ' Lord Warden,' and others of a similar class, 
fresh air is conveyed to the bread-room through a valve door 
opening (fig. 19) in one of two shafts descending from cowls 
on the poop, the equivalent valve in the other shaft acting 
na an outlet for impure air. 

The starboard shaft, moreover, passes down with the 
necessary curvatare to the bilge on the corresponding side of 
the screw-bed, while the port one terminates simply at the 
' screw-alley.' By throwing back both valves in the bread- 
room, it will be seen that all communication with the lower 
parts of the ship will be cut off, and while this is the case, 
the smell of biscuit imbuing the hot air ascending is often 
offensively strong at the month of the uptake cowl. The 
engineer's berth aud the gun-room are also snpplied with 
fresh air from the npper deck by suitable shafts famished 
with a 00 wl. 



The acnttles openiug into the cabins on the lower deck are 
mOBt nsefol ae inlets for botli light and air. For the latter 
purpose they are often rendered still more effective by fitting 
them with a curved sheet of metal projecting for some little 
diatance from the ship's side. An arrangement of this kind 
has recently been pntfinted under the name of AlJardi/ce's im. 
proved patent wiiid-skute. It ia intended to catch the air 
passing ontside, and shoot it into the cabin, either when the 
vessel is in motion or a.t anchor, and no donbt would be vei-y 
snitable for the purpose. 

Upfalce 0<mU and Shafts. -~i'P\a.\a XII., fig. 18.) The 
simplest form of uptake is a plain open-month tnbe, and -ae\i 
to this the reversed cowl, namely, the ordinary bclUmoath 
cowl with the mouth turned away from the wind. In order to 
comprehend the ralitmale of this function some httle know- 
ledge of the physical properties of common air is necessary. 
It must be remembered that air is a mobile and elastic fluid, 
susceptible of very considerable cbangos in its atuto and con. 
dition, by the operation of ordinary and often apparently 
trifling causes. Its molecules exert an attraction for each 
other, 80 that one moving particle would tend to carry other 
neighbouring particles with it, and those laws by which any 
dietnrbance in the equilibrium is restored exhibit a propor- 
tionate power in the reaction. 

It ia thus subject to mechanical movement, friction, stag- 
nation, compression, and rarefaction, more or less approaching 
a vacuum. Now, when this tatter condition is induced by 
artificial means, which is only another way of expressing 
natural means wielded by art, we avail ourselves of the m.ove- 
ment originating in the effort to restore equilibrinm, in con- 
nection with the mutual attraction of contignoua particles 
already mentioned. The aspiratory effect, therefore, will be 
in accordance, as it would seem, with the proportion borne by 
the area of the month to that of the shaft ; the larger the 
former the greater the power is commonly assumed to be. 
The general admission of this proposition has given rise to 



numerous eiperiments with the riew of discovering the most 
efficient form of apparatns as no nptake. The results in some 
instances have been interesting and important, and several 
excellent nptake or aspiratory cowls bave been devised, 
meriting; notice in this place. Their relative merits, liow- 
ever, bave not been anfficiently tested ix} show any very 
marked superiority of one to another. The Btandard for com- 
parison should be a eimplc open tnbe, or the reversed cowl 
(fig. 18, a). Fig. B reproBeots fig. A with two or three bell. 
months placed one inside the other with a certain interval 
between them, through which the contained air is elicited by 
homogeneous cobeaion of its particles with those of the pass- 
ing wind. In this form the power of the ordinary cowl 
wonid appear to be increased, whether it is used as an nptake 
or a downtakc, as the case may require. 

Fig. c is apparently a very good nptake apparatus invented 
by Mr. Boyle, and supplied to many of Her Majesty's ships. 
This con.sists of a short horizonfAl tube or cylinder resting 
and admitting of rotation upon the upper end of the air-shaft, 
which opens into it below. An infolded conical curtain at 
the windward end protects the aperture of the shaft, while 
the passing air is further compressed by impinging upon a 
central cone of metal, and thus the contained air is elicited 
from the shaft. The obstruction to the ascending current is 
obrionsly too great, though it might be mentioned that a 
small model of this arrangement with a, shaft of glass, acted 
very satisfactorily, showing the rapid ascent of a piece of 
cotton wool on blowing gently through the horizontal tube. 
The same effect, however, will be oKhibited by other models, 
constructed for a similar purpose, so that nothing but a criti- 
cal series of experiments with the anemometer will enable us 
to form a jnst judgment as to their relative merits. This 
patent much resembles the old blowpipe ventilator, from 
which it chiefly differs in the introduction of a solid or closed 
cone in the axis of the horizontal tube. Tbe principle is 
essentially the same in both. 



Some years ago the writer submitted another modification 
of the blowpipe cowl to the Admiralty, bnt it was considered 
Plate XIV- 
A Metal Uptake b Metal Downtakc 




mther too oamplicated for ^neral adoption. Practical trial, 
however, has proved ita utility. This arrangfiment (fig. d), 
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may be simply described as an ordinary cowl representing the 
montb of the air-ahaft, carrying the blowpipe tnbe in ita axis, 
and being incladed in an outer conical sbeath, snOiciently 
large to allow of the passage of air between it and the 
mouth of the cowl within. A current of air entering the 
lai^e end of the outer cone is thus divided into two parts, 
with increasing velocity, the one being central, and the 
other circumferential, as respects the month of the air- 
shaft. 

Notwithstanding all that has been said above, some very 
important experiment lately conducted at Eew would seem 
to cast donbt on the efGcacy of all so-called uptake mecha. 
Q the cowl form and to give preference to the simple 
open-mouth tube. 

The following extract from the ' Standard,' of June 7, 
187S, gives a good geueral Etatement of the experiments 
alluded to and the results obtained : — 

' Testiku Ventilatoks at Kew. — The subject of ventila- 
tion created a considerable amoant of interest at a recent 
congress at Leamington, and the result has been that under 
the action of the Sanitary Institute of Great Britain a series 
of practical tests have been applied to the apparatus of those 
paf«nt#es who elected to enter their inventions for competition. 
The Committee consists of Captain Donglaa Galton, Mr. 
s Field, and Mr. Eassie, and the investigations are car- 
a in an experimental house which has been fitted up for 
the purpose at the Royal Observatory at Kew. The systems 
competing are only three, bnt these have been pnt in compari- 
son with two very simple naeans — namely, an open pipe, and 
a pipe terminated by a very slight bnt effective modification of 
thecommon lobster-back cowl. The makers are Mr.Boyle, who 
has a large fixed cylindrical apparatus, consisting of an inter- 
nal tnbe, divided longitudinally by vertical partitions at right 
angles to each other into fonr ways, the external to which is a 
hood of angulated plates, forming a sort of maze ; Mr. Scott, 
who has a horizontal cone-cowl, open at both ends, the larger 
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end I'eceiving the wind, which paases in through an interior 
cone, and then through a secoud one, the principle being not 
unlike that of a Giffard injector; the cowl is very nicely 
balanced and slnng, turning very easily and steadily with the 
■wind, however light ; Mr. Lloyd, who hns a circular ventila- 
tor, with surrounding rings and spaces for entrance of air, 
and a flat covering or cap, considerably overhanging all round 
— almost exactly like the common Dutch chimney pots. The 
experimental house has five six-inch metal pipes passing 
through the roof, and extending from about four feet above 
the floor inside the building to about two feet above the roof 
ridge outside. At the top of each pipe, at the same level, the 
apparatus is fitted on ; and at the lower end, which ia con- 
tracted to an oriGce three inches in diameter, for adjustment 
with the current-measuring instrument. An ordinary Robin- 
son's anemometer is also fixed outside to give the velocity of 
the wind, and the temperatures are taken within or without. 
The results have so far shown that there ia little, if any, gain 
for the cowl or the hood over the natural draught created in an 
open pipe ; and, further, that the common cowl eonatmcted 
with the dischai^e orifice raised to an angle of 45 degrees is 
an improvement on the mere open pipe. In the experiraeuts 
which were witnessed yesterday there was only a very little 
wind travelling, not more than one and a half mile per hour, 
and the readings of the rates of the currents passing up the 
tabes were — with Boyle's apparatus, 866 feet in five miuntes ; 
with Scott's, 881 ; with the Lloyd, considerably less ; with 
the open tube, 872 ; and with the lobster-back cowl, 914 feet 
in the like period.' 

In Platfl XrV. are shown some good and simple forms of 
up. and downtake apparatus, constructed either of metal or of 
canvas, and requiring no special adjnstment. 

Air-openings and shafts, intended for ingress or egress, as 
the case may be, are too frequently of inaufBcieut size to be 
effective. Moreover, when any obstruction or difficulty pre- 
tenta itself, curving, bending at angles, and sabdivisiou of 
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tubes is resorted to, with apparently little idea as to the 
reBults of such a practice. 

The proper size of inlets and outlets will, of course, depend 
upon the capacity of the Bpartment or space to be ventilated, 
and the number of times renewal of its air may be required in 
each hour, such renewal to he without eensible dranght, aa b. 
first principle. 

Currents of air may be estimated, either as moving at bo 
many miles per hour, or aa amounting to Bo many cubic feet 
in the same time. A current of one mile per hour is scarcely 
perceptible, but being in constant movement, it will supply 
1,800 cubic feet in that space, through an aperture of eigbt 
inches in diameter. The delivery of 1,800 cubic feet per 
hour through apertures diminishing in size must be propor- 
tionately quicker, until at length it will become a disagreeable 
dranght. 

Ample means of egress for vitiated air ia one ot the most 
important points to be efiacted in whip ventilation. In con- 
templating the ventilation of a, frigate, for example, our first 
question should he, what provision can be made for the regu- 
lar escape of impure air, which ia but too often pent up be- 
tween-decka under the ordinary principles ot conatraction. 
Indeed it might be Baid that the means of ogress are generally 
unsatisfactory on board ship, and are either permitted to 
remain so, or a compensation is attempted by introducing 
what might be called ventilating mechanism or appliances. 
Thus we seem, as it were, to diBtmat nature while we practi- 
cally repudiate her own laws. 

1. The necessity for special channels of ingress to cabina 
of ships arises from the fact that these compartments, each 
inclosing or confining a body of air, are themselves, so to 
speak, inclosed. Thus, in order to secure the supply of pri- 
mary air, or that which Las not been already partly used, 
to such localities, downcast shafts mast be furnished. In 
order to show the value of fair provision for the escape of 
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be 3 per cent., requiring 2,800 cubic feet of fresh air for the 
first hour, and 3,000 cubic feet for each hour foUowing, to 
keep the air of the cabin up to the standai'd of -06 per cent., 
or "6 per thousand volumes. How, there is commonly no 
upper outlet to snch ao apartment, so that the removal of the 
impure air can only be effected by the law of diffusion. Bat, 
should there be also a pouring in of bilge air, over the ahelf- 
piece into the sleeping- pi ace of the occupant, the question 
becomes much more complicated, and nothing but an accurate 
analysis could enable ua to determine how much more than 
the 3,000 cubic feet of fresh air per hour would be necessary 
to beep the air of the place up to the before- mentioned 
standard. On the other hand, if the removal of the products 
of respiration and the emanations from the body takes place 
freely, just as they are formed, throngh an ample uptake 
system, the whole case is altered. The law of diffusion has 
■rcely time to operate inboard, and the supply is eqniva- 
int to the demand, without necessarily creating draught. In 
this latter connection, let ns suppose finally that the ventila- 
the plelium principle ; then, to furnish the required 
3,000 cubic feet of air per hour, with a delivery-pipe of twelve 
square inches sectional area, which is much larger than the 
inlet openings of H.M.S. ' Devastation,' the velocity of the 
cnrrent would equal ten feet per second or seven miles an 

Should it be necessary to give angles to tubes, it must 

be remembered that the more open the angles are the better. 

The estimation of loss produced by angles may be approxi- 

itely made by means of the following fonnula devised by 

'rofessor F. 8. B. P. de Chaumont, M.D., F.R.S. 
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In an air tube 
Let V be the velocity of air in foot per bour. 
„ A „ actnfll area of the tube in square 

decimal a. 
„ „ angle of deflection of the tube. 
,, u „ amount of air (utilisable) delivered through 
When (J ^ 0° I' ^ unity, and if we represent this by 
re shaU 



ively by 0„ ( 

•<{(-^r)(-'¥0(-=^)o-''V")}| 



equation c ^ VA x 
= 0'5 when fl = 90°. 

If there be more than one bend in the tube, and the angles 1 
be represented succeasively by 0„ 0„ „, then we have 
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3. Equally important ia the method of estimating the loss 
occasioaed by dividing the sectional area of an air-tabe into 
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a namber of Bmaller apertarea, as devised by the aame 
authority. 

Let V, A, and d be as before. 

Let {a) be the sectional avea of a division of A, so that 
n a ^ A. Then we have 
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If the divisions be uneqnal in area and be represented 
respecively by (a), (6), (c). . . . (m), so that ai-b+c . . . 
+ m = k. 

Then D = ,L X (VT3 + VP + v'?+ ■ . • + -J^)- 
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To the preceding tables may be added the two following, 
Hhowing, at a glance, the sectional area, and the number of 
cnbio inches in a linear foot in square and cylindrical tubes 
reapeetively. They will be found to facilitate calculation 
when the anemometer is used. Thus, if we multiply the sec- 



tional area by 12, we get the number of cubic mches in 
linear ftmt, and this again, being multiplied bj the numbeF 
of linear feet obtaiued per hour, wiU give the whole nnmber 
of cubic inchcB, which are converted icto cubic feet by di- 
viding by 1728, the number of cubic inches in a cubic foot. 
Or, to use a short factor, let a ^ Bcotiotial area and l s= 
linear feet, then AXI. xO'OOGM = cubic feet. This factor 
converts the square incbes of the sectioiial area into feet and 
decimals. 
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Ab a principle, it ia fonnd to be mnch better, whether for 
propnleion or extraction, to increase the size of the tabes as 
they undergo Bubdivision. This will be seen at once on com- 
pariugau outline of a gradual diminution with one of a gradual 
increase in the eize of the branch tubes as they are giren off- 
Internal reflection mast occof largely in one case, while it will 
be comparatively little in the other. 

We sometimes find an uptake placed within a downcast 



DEFPEEENT POEMS OF TUBES. 

I isliaft, the former baving a small reversed cowl which sur- 
mounts the larger one, connected with the onter shaft. Thia 
arrangement, or the converse of it (Plate XVII., fig. 29, a), 
is very ingenious, but tbe relative size of the tubes requires 
some little calculation, as tbe friction between the two tubes 
is so much greater than that of the inuer tube alone. Let 
the inner tube (2) be 8 inches in diameter, and tbe outer 
tube (1) 11, tbe frictional area of 25 inches in circumference 
is all that can affect the inner tube, with a sectional area of 
50 square inches ; while to 'la wo must add 34 inches, or the 
circumference of the outer tube, to make up the frictional 
area of 45 square inches. Nov/, ia order to compensate for 
this difference, tbe outer tube must be at least three times the 
diameter of the inner one, or 24 inches, having a most dis- 
proportionate efiect. A better scheme than this ia the division 

I of a tube into two parts by a central longitndinal septum 
(fig. 29, b), so that both shall have the same sectional and 
frictional area. Two cylindrical tnbea, however, even of 
smaller circumference, would each have a lai^er cavity than 

I the D-shaped half of a tube of any given diameter divided by 

I ft septum, Thna, for example, one-half of an 8-inch tube so 
■ided would give 8 inches for the septum, and 12-5 inches 
the rest of the circumference, 20'5 together, and the 

I eectional area would be 25 square inches. Now, a cylindrical 
tube of 6 inches in diameter would be 18-8 in circumference 
■with a sectional area of 28 square inches. 

The advantage of a cylindrical tube over a square one 
will be seen in the following instance. A cylindrical tube 
15 inches in diameter is 47 inches in circumference with a 
sectional area of 17() square inches; on the other hand, a 
tube 1 foot square is 48 inches in circumference, and only 144 
square inches in sectional area. 

An equilateral square tube is better than any other form 
of square or triangular tube. A square tube divided into two 
by a septum parallel with one of its sides is superior to the 
B tube divided by a diagonal septui 
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The Bvphm System.— In this place might be noticed 
inverted siphon of Mr. Tredgold, and a Bimilar thing 
by Dr. Chowne. Mr. Tredgold says : ' 
be placed with one leg in the chimney, i 
the air in that leg will be warmer than tl 
motion will take place, for the air will 
leg and go np the chimney, and 
cool leg will take the air from the room. To 
tion of this priQciple anccesafnl, the month of the tube should 
be at the ceiling of the apartment ; the lowest part of the 
cnrva Bhoald be, as much as convenient, below the point 
where the heat is applied ; and the upertnve through which 
the air flowa into the chimney should be formed so that the 
soot may not fall down the tube ; also, the month shonid have 
a register to close it, or regulate the ventilation.' Contrast 
with this Dr. Chowne's account of his own invention : ' I 
have found ', he saya, ' that if a bent tube or hollow passage be 
fised with the legs upwards, the legs being of nnequal lengths, 
whether it be in the open air, or with the shorter leg com- 
municating with a room or other place, that the air cir- 
culates np the longer leg, and it enters and moves down the 
nhorter leg ; and that this action is not prevented by making 
the shorter leg hot, whilst the longer leg remains cold, and 
no artificial heat is necessary to the longer leg of the air- 
siphon to cause this action to take place ; tb 
tion of the action of air in a siphon the revers 
takes place in a siphon or like bent passage 
used for water and other liquids, wherein the wat«r or other 
liquid enters and rises np the shorter leg and descends or 
moves down into the longer leg. And my invention consists 
of applying thia principle when ventilating rooms or apart- 
ments, saoh OB those of a bonse or ship or other building or 
place.' 

Whatever there may be of truth in the analogy thus con- 
tended for by Dr. Chowne between the ordinary siphon for 
liquids and his air-siphon, the action would appear to be too 
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ARTIFICIAL VENTILATION. 

feeble for ordinary purposes, unless assisted by tLe applica- 
ftion of heat, after the manner provided for in Mr. Tredgold'a 
plan, or by external pressure, as iu Mr. Tobin's patent, and 
otber systems with such triflmg differences, -inter se, as are 
permitted by patent law. 



SuB-BECTiON E. — Artificial Ventilation. 

K(a) UECHAinCAL FOBCE, OB WIHD-FOBCE APPLIED TO MECHANISU. 

Botaton/ Fane and Screws. — What is commonly known as 
Kthe Rotatory Fan was invented by DeBaguIIers, iu 1?34. 
I The purpose of the original fan was stated to be ' for 
I changing the air of the room of sick people in a little time, 
I either by drawing out the foul air or forcing in fresh air, or 
I doing both successively, without opening doors or windows.' 

The wheel employed by De.saguliera iu 1?36 for the 
I ventilation of the House of Commons was seven feet in 
I diameter and one foot in width, having twelve radii or blades 
I approaching to within nine inches of the axis, leaving a 
I circular opening eighteen inches in diameter. This fan was 
inclosed in a concentric case, furnished with a blowing-pipe 
above and a suction-pipe commnnicating with the central 
opening in the wheel, which was tnmed by a handle attached 
to the axis which passed through the case. This was the 
irly form and character of the machine, but it has since been 
' the subject of very important improvement in every particular 
of its constructiou, and bas thns survived all rival systems of 
' ventilation by propulsion. 1. The diameter of the wheel has 
1 reduced, while the size of the blowing.pipe is propor- 
tionately increased. 2. The originally centric axis is now 
made slightly eccentric, with a corresponding decrease in the 
length of the fan blades, which are, moreover, reduced to four 
or five in nuuiber, and so rendered mnch more effective. 

When Desaguliers was engaged in the ventilation of the 
t House of Commons, the attention of the Government was 




CONSEEVATIVE HYOIENE. 

directed to the want of ventilation in onr ships, in consequence 
of the bad health of the troops that werij embarted at Spit- 
head to proceed on an expedition, against the Spaniapda, 
Numbers were re-landed and sent to hospital, and the ahipa 
were said to be in auch a state that they Infected one another. 
After exhibiting his fan and air-pipea to the Lorda of the 
Admiralty, Desa^ulicra was ordered to make a blowing-wheel 
to be tried on board H.M.S- ' Kinaale,' at Woolwich, but 
BHialler than that of the Honae of Commons, that it might 
not take np too mnch room in the ship. But though the 
principle was good. Sir Jacob Ackworth, who waa then the 
surveyor of the Navy, did not seem to approve of it, and the 
trials were not conducted with that faimesa which the in- 
ventor expected. Indeed, the rotatory fan was condemned 
by Sir Jacob without having once been present to witness ita 
operation. ' Thus ended my scheme,' said Desaguliers, 
'which I hoped would have been of great benefit to the 
public' In those days the great objection to mechanical 
ventilation would naturally be the hand-labour required to 
make it effective, Deaagnliers called his machine a centri- 
fugal blowing -Kheel, and the man who turned it a ventilator. 
The place of the ventilator, however, may now be supplied by 
Hteam-power to give rotation to a much better description of 
blowing- wheel. Up to the present time the rotatory fan has 
chiefly been employed for plenum ventilation on board ahip, 
aa in the case of our monitors ' Devastation,' ' Glatton,' &c. ; 
but in devising the arrangement of tubes for the supply of air 
by propulsion, at least five essential particulars must be taken 
into aoconnt, viz. r — 

1. The manner in which the external air is conveyed to 
the fan -box. 

2. The size of the original abaft in relation to the required 
supply. 

3. The number of divisions and subdivisions of the shaft. 

4. The angle at which these divisions and subdivisions kk 
given off. 
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5. The calibre of these latter as compared with that of tl 
primary trunk. 

All the above particulars have already received notice in 
passing way. Their full consideration would occupy more I 
space than would be convenient to devote to it in this work. 

Both screws and fans were used for propulsion or extra:C- 
tion, ae the case might reqnire, in the ships of the Niger 
Expedition, which were ventilated under the auperintondenco 
of Dr. ileid, F.R.S, 

' The larger the fanner,' gays that authority, ' the greater I 
the economy with which agiveo supply of air can be obtained; I 
small fanners turned with great rapidity, as when they havB 1 
1,000 to 2,000 revolutions per minnte, nsnaily make a pena- I 
trating and oppressive noise. In using the fanner for venti- J 
lating purposes, it cannot be too particularly recoilected that | 
quantity of air is the object, not velocity, except in situations | 
where the small size of the channels permitted renders it im- 
possible to obtain the requisite quantity without great velocity. 
I have always found it most economical to use large fanners, 
moving with a comparatively slow velocity, and these have 
varied, in public buildings requiring a considerable supply of 
air, from ten to twenty feet in diameter.' 

The Patent Twin-fan Veniilator and Double Ventilating 
Shaft of the Autlior. — These appliances, in combination, form a 
complete apparatus for ventilating purposes, but they require 
separate description in order that the principle upon which 
they are constructed maybe properly understood. (See Plate 
XVI., fig. 28.) 

1. Of the Twin-fan VentdtUor. — This consists of three ea- 
sential parts, viz., a matile fam, (1) revolving with the wind, 
by which motion is communicated to an aqiiratory fan (2) 
placed beneath it on the same aiis, and a setf-j^jueting cap (3) 
BO contrived aa to direct the vrind upon the motile fiin to the 
best advantage. 

(i.) The ' motile fan ' is composed of several concave 
blades or cnps, upon a transverse ciroular plat«, or fixed at 
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Plate XTI.— The Twin-Fan Vestilator of thb Author. 
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equal distances around the axis. In the amouut of reBistan< 
offered to the wind, the concave side of each blade excei 
the convex by about one-foartfa, so that motion in one dii 
tion is determined by this difference, as in the anemomef 
in ordinary use. 

(ii.) One side of the lower or ' aspiratory fan ' is tum( 
downwards over the mouth of the air-shaft, while the otb( 
side ia cut off from tho external air by the before- mentioned ' 
circular plate between it and the upper or motile fan. The 
exhaustive action of the aspiratory fan is therefore confined 
to the air within the shaft, which is thus elicited and thrown 
off in all directions by centrifugal force. 

(iii.) The ' aelf-adjnsting cap' is constructed with th( 
view of still further counteracting the resistance of the convei 
side of the motile blades by interrupting the wind whioW 
would otherwise tell upon th-em to a disadvantage. To effect] 
this tbe alternnte quarters (a) of the cap are closed and held 
in the necessarily oblique position by a transverse symmetrical 
vane (6) at tbe top ; by which also the cap is hung upon a 
central pivot. The concave aide of each motile blade is thuB 
alone exposed to the wind, while the convex side cornea up 
under one of tbe closed quarters of the cap (a) with ran 
diminished resistance. Moreover, the closed off-quarter 
the cap is so arranged as to reflect tbe current of air in 1 
direction of tbe movement, and thus supplement the primary 
force. 

The accessories worthy of notice arc two cross-rods, bent' 
twice at right angles, which form a framework carrying tbe 
pivot for the cap in the centre above, and beneath this tbe 
socket for the upper pivot of the fan spindle. The lower 
pivot of the latter works in a socket (5) on a transverse piece 
within the shaft. Of course a propulsive effect will be pro- 
duced bv inverting the aspiratory fan and making other suit, 
able nrranffementa. 

2. Of the Bobble Ventilating Shaft. — The more we study 
the subject the more we perceive it to be necessary to make 
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for the iugresB of fresh air, as well as for the escape 
t which has been rendered impure. Allusion haa already 
aiade to the Bivalve Mollasca, which breathe in water, 
their respiratory cnrrents entering' and passing out by distinct 

I channels or aiphon tnbes, while the movement is effected by 
mechanical means, namely, the action of vibratile cilia. 
Several attempts have been made to obtain this reanlt in a 
BUgle apparatus. Thus, in some cases, as in the ventilation 
ftf mines, a longitudinal septum in a tnbe divides the incoming 
p«m. the outgoing current. In other instancea, an inner tube 
Rerves as an uptake, while an enter one conveys fresh air to 
•&ie space to be ventilated. 
The plan fsee Plate XVII., h) which has now to be ex- 
plained, however, differs from all others in having a central 
aperture of ingress (2) aa well as of egress (1), the inter- 
mediate portion of the main shaft (8) being divided by a 
longitudinal septum (10) into two equal parts. By this 
tarrangemenfc a larger urea is made both for the escape of foul 
||uid the entrance of fresh air, so aa to facilitate the process of 
interchange, the aperture of ingress above and that of egress 
V being nearly equal to the whole circumference of the 
Ibain shaft (8). 

The lower inlet (2) may be expanded and perforated or 
shed in some simple way, no as to bring it nnder control 
moderate its effect. This scheme would answer well, 
withont the aspiratory fan, and would be especially anit^ 
tble for small vessels and passenger stearaerp. c, fig. 20, 
tepreaenta another form of apparatus to effect the same pnr- 
B, the constrnctinn of which will be understood by observing 
i direction of the arrows and following the constmctive 
rawings from cl to <4. If, however, the upcast and down- 
re quite distinct and perfectly cylindrical, with 
e inlet and outlet, and as little as possible to obstruct the 
mrrenta of air, the effect would be more satisfactory still, 
tia is the whole secret of the advantage which cowls of 



Plate XTII.— Op- and Downtake in Comdisatiok. 
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Brimple constrnclioa are uanally found to possess over moi'e 
anplex ones. 

The ventilator of Souchon, used for aspiration, consists of 
Q eccentric fan wheel with collapsible blades, in a case which 

' is only open at the circumference for tha aapiratory pipe 
below and the diacnarg'e pipe above. An apparatus invented 
by M. Sochet, founded on the same principles, has been used 

I with advantage, both for propulsion and extraction by re- 

irersing the valves, in the frigate ' La Gloire ' (Fonssagrives) . 

The Archimedean screw has long been in use as a moving 

■ power in the smoke-jack, aud just as it can give rotation, so 
■when motion is given to it by machinery it will develop a 
current in the air. In 1834, M. Motte substituted it for the 
rotatory fan, and received a prie-e for his application of the 
principle. Subsequently, Mr. Day obtained a patent for a 
single- threaded screw, to be applied in the same way. Mr, 
Combe, of Leeds, appears to have been the first to introdoce 
the double- threaded screw in this country, though, strange to 
say, a gentleman of nearly the eame name, M. Combes, in 
Belgium, employed a similar screw in some of his esperi- 
mente. 

Dr. Reid had a double -threaded screw made for the venti- 
lation of the ships of the Niger Expedition, and found that it 
propelled the air backwards or forwards according as it was 
worked to the right or left, but lie liad no accurate means at 
the time of testing its power wilh other inatraments. Screws, 



(Conlinuaiion of Jhaaription of Plate XVII.) 
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er, as compared with fana, are very feeble on acoounfcB 
of the obstruction which they mnat present to the passage of 
any air bat that immediately in contact with the propelling 
snrface. Great velocity must therefore be given to the Si 
in order to obtain quantity, while great quantity may be sup- 
plied by a large fan with cooiparatively little velocity. 

The so-called Windmill Ventilator, unless its blades partake 
more of the character of those of tbe fan, will offer the 
resiBtanoe to the passage of the current created by itself that 
has JQEt been noticed in relation to screws. It ha«, however,! 
been used with advantage by Mi-. Combe and others ii 



Belloivs and Phwij) Ventilators. — Under the pretentioi 
name of tbe Mp'a hmgs. Dr. Stephen Hales, F.R.S., rector d 
Farringdon, in Hampshire, introduced a large donble-actin^ 
machine on the bellows principle (Piute XV,, fig. 25), which 
he evidently thought would supersede the rotatory fan of 
Desaguliers. His paper on tbe subject was read before the 
Royal Society in May 1741, and afterwards published in a 
more extended form in 1743. The 'ship's lungs ' consisted 
of two long boxes with a movable diaphragm within and 
valvulftr openings at the ends ; the diapbragms being moved 
by vertical rods communicating above with a transverse two- 
handled lever working on a central pivot. 

As this machine required the physical labour of two men, 
the Doctor seemed to have been awake to the difficulty, and 
in advocating bis system he reasoned thus ; — ' If two men can 
hold to work the ventilators for a quarter of an hour, four 
men, by changing hands, spell and spell, as they term ii, may 
well work for an hour ; and suppose there be 500 or 480 men 
in the ship, and every one takes his share of the work, then 
once in five days it will come to every man's tnm to work the 
ventilators for half an hour.' He then asks : ' Is not the 
benefit proposed thereby, viz., the saving yearly of the lives 
of thousands a sufficient reward for so small a pittance of 
labour P ' 




BELLOWS ANB PUMPS. 

Dr. Lind speaks very higlilj of Dr. Halea'a machine, but 
it very soon fell into disnse, not being self-acting in the 
first instance, and iho passage of air, as Dr. Arnott has since 
very satisfactorily shown, met with too much resistance in 
consequence of the narrowness of the openings Mr Tomiin- 
80n, who gives a very concise account of the construction of 
this ventilator, states that ' Dr. Hales calLiiIated that his 
machine would expel a tun of air at each stroke ot six tuns 
per minute ; and that the air issued from the aperture with a 
velocity of twenty-five miles an Lour. This estimate,' he 
further remarks, 'ia far too high, and the machine itself is far 
inferior to that of his amiable rival, Dr. Desaguliers ; indeed, 
the use of the rotatory fan at the present day, and the total 
practical oblivion cf the " ship's iuugs," is a sufficient com- 
jmentatory on the respective merits of the two inventions * 

Arnolt'g Venlihiiiitg Puvip. — -With tbo view of improving 
'Or qnito superseiling Dr. Halea's machine, the late Di-. Arnott, 
F.R.S., invented a piston pnmp of simple construction (see 
Parkea's ' Practical Hygiene,' p. 172, fig. 23), in which, by a 
snitable arrangement of valves of" oiled silk, air ia received and 
expelled on both aides of the piston alternately. The great 
ingth of the piston-rod, and the physical difficaity 'of working 
em to be the chief objections to this apparatus, 
Trhich would also apply to pumps on the gasometer principle. 
One of these latter was fitted up by Dr. Arnott in the York 
County Hospital, and another, with a double set of tubes, the 
invention of M. Peyre, ia figured and described in Dr. Ponssa- 
prives's work on Naval Hygiene, together with the ventilator 
of M. Simon, which is a combination of pump and bellows. 
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Sleam. — As a part of the ventilating system, of Dr. 

Jdmonds, R.N., a powerful upcast current is developed by 

Mteam-jetH issuing from a circular perforated ring included in 

intilating aharts ; and being in communication with the 

tasiliary and main boiler of the engines, when the ataam ig 



turned on, it escapes with graat force through the aperture* 1 

of the jet riDg. A stroug current of air is thus carried up 1 

from all the ramificatioua of the longitudinal air-shafts and. | 

deck air ohannele with which the maiu ventilators t 

nscted. This action, moreover, is favoured by the outer I 

cowls being tamed to leeward. 

hj holding; the flame of a candle to any of the openings. 

As, owing to the length of the eteam pipes connecting the 
Tentilatora with the boiler, some Bteam must be condensed 
before it escapes upwards, the steam should be first mmed 
into the pipes alone for a few minutes, and the condensed 
water blown throagh the oxti-eme end before turtdng the 
cock which admits it into each ventilator. 

Flame, —A circle of small lamps may be used with excel- 
lent effect instead of the steam jets jast described. This prin- 
ciplewaa practically carried out in H.M.S, ' Zealous,' with the 
view of sweetening the bilges, by Mr. J. Husbands, the chief 
engineer. A side door in the metal shaft afforded access to ] 
the lamps, which were thus regalated and kept in trim by 
a little attention. 

iitoves. — Previously to '. 
of lights, Mr. Cramp, an officer in 
navy, suggested the introduction 
horizontal portion of a metal shaft 
and thongh liis ostensible object w 
rather removal of bilge effluvia, it 
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adoption oE a circle i 
) same department of the 
' a small st«ve into th 
nt twice at right angles 
merely the correction o 
s obvious that he really 
intended it to answer the purpose of tboronghly ventilating 
the ship. 

If this system of extraction by beat were applied oi 
larger scale, or in several shafts at stated intervals, there can he 
little doubt but the expectation of the inventor would be fully 
realised. Independently of the detail of the application of a 
stove for the purpose here spoken of, perfect safety or protec- 
tion from fire must of coarse be the first deslderatom, the • 
next should be the economy of fuel and the conservation of I 
caloric developed. 



le 1 ttl tun ago the writer devised a small cylindrical 
t ted as to meet the above reqnirementa, and 
adm t f b g p! ed with safety within a straight vertical 
shaft ffi. tly diluted in this locality to preserve its mean 
cap ty i m the sides of the stove thus inclnded a aeptum 
or piat e t ad t the correspoading sides of the shaft so as 
to out off the fireplace from the clear spawe behind it. The 
asb-drawer beneath, being also inclosed in a case, insnres 
perfect safety, while advantage ia taken of a heating surface 
which wonld otherwise be unavailable. 

The current of air supplyiug the fire mnst pass down in 
front of the vertical partitions to enter the ash-pit beneath 
the grating of the stove. Fnel is supplied through an ample 
door in the outer casing, aud a second one in the stove 
itself. 

For every pound of coal 250 cubic incheB of air must pass 
in front of the septum to be consumed, but a much larger 
amount of expanded air will pass up through the funnel, and 
still more through the body of the shaft behind tbo stove. 

Beneath the flat flooring of the shaft alley in some ships 
bilge air is led forwai^a to the aab.pits of the furnaces where 
it ascends with the draught ; and as proving the necessity of 
confining currents of air to preserve their course in a definite 
direction, it has been observed that the removal of several of 
the limber plates will sensibly diminish the force of the cur- 
rent in question. 

Though the furnaces generate an ascensional force in 
engine-rooms and stokeholds, it wonld still appear to be 
necessary to supply pure air from above through the medium 
of wind-sails and air-shafts. Otherwise, though an np- 
dranght may be produced by the fires, the general radiation 
of heat going forward wonld convert the air furnished by 
ordinary diffusion into an oppressive atmosphere, forming as 
fast as it is carried off. 

By an ingenious contrivance, in the ' Lord Warden ' 
_ aud some other ships, the heated air of the stokehold is carried 



CONSEBVATIVE HTGIEHE. 

up by a tube which asceuds tlirongh the axis of each fi 
a powerfiil draoght being generated by the Barronnding hea 
in the materials of incomplete combustion. Since the intro- 1 
daction of this improvement the temperature of the stokehold i 
nnder full steam has been lowered from 30" to 40' in certain 1 
places, 01- from 170° to 130° Fahr. The pJan of investing the 1 
fannel, upper part of the boiler, and as much of the steam I 
apparatne as possible, with an iron casing, was originally 
devised by Mr. Baker, and Admiral Fanshawe seems to have 
espoused it zealously when he was superintendent of Chatham 
Dockyard. The space between the heating surface and the 
casing in qaestion is BoEBciently lai^e (4 feet) to admit of the 
almost continuons asoeut of a great body of air. 

Motion may be given to comparatively still air, thoagh of 
high temperature, by the judicious arrangement of Bepta or 
curtains of sheet iron, so as to determine an up and down 
current on their opposite sides. Instructive eiamples of this 
principle may be seen in the engine-r 



Section D. — Special Syileins of VenHlation. 

In the description given of the structure of wooden ships,! 
it was pointed out that the ribs or timbers do not lie quite iitS 
contact, but are separated by intervals of variable breadth 1 
named openings. Now these openings commnnicate freely J 
with the bilges below, so that foiil air from this Hource willj 
readily permeate them. 

The outer and iunur skins, or planking of the ship, fora 
the corresponding walls of the openings, which are abrupt]; 
cut off where they meet the port sills, and frequently alsc 
where chocks are introduced to succour the ring bolts i 
in working the guns. In some few instances they m; 
uninterrupteclly to the rough tree rail which supports tbea 
hammock netting. It is clear, however, that a free circn-j 
if air betweeu the two layers of planking is stopped ii 
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'the fore and aft direction by the frame timbers themaelTes, 
while its aBceut between the latter is arrested by the port 
sills (each of which closes three openiDgs) and the chocks 
already mentioned. On the conti'ary, the permanent lodg- 
ment of fon! air would be the universal rale, were it not for 
the exposure of these openings just above the shelf piece and 
between the beam ends resting upon it. The spaces here 
indicated are usnally covered in with ornamentally perforated 
zinc or wood, as though they were intended for the removal 
of the heated air from between decks, bnt this idea is pre- 
cluded from tbe fact that there is no upward means of escape. 
It is probable, therefore, that the object of retaining them 
was to ventilate the bilges. But on this supposition it ia 
difficult to say why they have been so long permitted to roll 
^liheir offeuBive vapours into the cabins of officers and the 
;ving and sleeping places of the seamen. 

As experience has £o clearly proved the natural nptake 
function of the openings between the timbers, any system 
that would use them for down draught must be occasionally 
at least imperfect, namely, during any intermission of the 
drawing power. Provision should be made for the most com- 
plete in tercommnni cation of these openings, the detail of 
which should form a part of the original design of the ship. 
Thus, by judiciously arranged anastomosing channels And 
conveniently planned apertures thi-oiigh the rongh tree rail, 
or either layer of planking just helow the hammock netting, 
a good vent wonld be obtained. In H.II.S. 'Topaze' and 
other vessels in which this idea has been imperfectly carried 
out (on account of the difGcnlty of finding patent channels 
communicating with the bilges), the vent-holes are made to 
open inboard on the upper deck. On one occasion in H.M.S. 
' Hacoon,' actual steam from tbe boilers found its way into 
the lining, and was in due time carried up by the openings 
and finally poui-ed out through the gratings above the shelf 
into the breathing zone of the men to a considerable 
depth beneath the beami (see Plate XVin., fig. 30). How- 
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the sliip'a company might have been to 
vitiated air, tbis was quite insupportable, and a remedy was 
sought for imiuediatBly. An assistant shipwright was aent 
off to iuTestigate the matter, and the first thing that he did 
was to sound the patent openinga with a mcrnso, so-called, 
namely, a piece of lead attached to aline, and when these 
were found the gratings (1 and 2) were closed, and vents 
were made in connection with them in the inner skin below 
tbe lower deck (3), while they led upwards to outlets in the 
esternal planking clear of the hammock netting (4 and 5), 
The result was a complete success, and the general venti. 
lation of tLe ship was much improved, Tbe condition of the 
ship just noticed reminded one of a washing day in a lanndrj, 
■when tbe ceilings of all tbe passages are clouded with steam, 
and those who are employed in it lower their beads to breathe 
A similai- state of things obtains naturally in tbo 
of Kero's baths, near Naples. But whether it be 
steam or foul air, it is sure to accumulate under tbe boams of 
a ship where the hammocks of tbe searaen are slung in tbe 
moat unsuitable position for their health and comfort. 

It ia quite cert-aiii that the whole power of a perfectly nn- 
interrupted circulation between the skina with proper outleta 
has never heen tried. We have, however, sufficient know- 
ledge of the probable effect to see that it cannot altogether 
supersede tbe use of wind-sails or other available means of 
ventilation in ordinary use. 

In the system of Dr. Bcid, "F.R.S., as applied to H.M.S. 
' Jlinden ' and other ahipa, more especially those of the cele- 



brated Niger Espedi 

importance of a free • 

kept the ordinary grati 

throughout the openi 

nature of the case, by establiahi 

large median shaft furnished wi 

Archimedean screw. 

Her Majesty's Indian troopships 



although he was fully aware of tiie 

ircnlationof air between tbe timbers, he 

.ngaopen,anddeterminedadown-dranght 

Id appear, contrary to the 

an up-draught through a 

an internal rotatory fan or 



I ventilated c 



the 



SPECIAL SYSTEMS OF VENTILATION. 

sjsfcem patented by the late Dr. Edmonds, R.N., which is in 
many rsBpecta similar to that of Dr. Reid, already referred to 
(see Plate XIX.). 

Ordinary tnhe and cowl ventilators are placed wherever 
their action is thought to he desirable and space will permit. 
They arc five in number. 

The first and second pass up from the lower deck through 
the forecastle near the side of the ship. The ventilating 
shafts with wliich they are in commnnicatlon are placed on 
each side in the angle formed by the lower deck and the ship's 
aide. One branch passes forwards as far as the prisons ; the 
other extends aft along (lie fore troop deck, ventilatiug tj 
jjarts by the air-shoots which join them, and terminate in the 
perEorated zinc openings close under the beams, and of which 
so much has been already said. These two varieties are also 
connected with the 'deck air diannels ' over the women's 
corapartmeot, the heated air from which will pass into them 
and np the ventilators through the circular apertures over- 

The third and fourth main ventilators are also lateral, 
and paPB up near the commencement of the poop. They pass 
down into the after cockpit to assist in its ventilation and 
that of the cabins which are on each aide. 

The fifth main ventilator is central, placed a short distance 
before the mizenraast, and passes through one of the vcnti- 
i at i UK hatches. Itfl action is distributed to the lower cabins, 
and it is also connected with the after ' deck air channels ' 
which ventilate the central cabins of the lower saloon. Those 
channels, which may be described as a substitution of a Ion- 




g^itudinal air-space for tho width of about a foot of the deck 
pianks, covered in abovfi with thick plate-iron, and below 
with thin aheet-iror, in which circular apertures are cnt in 
suitable localities. Tbey act directly on the foul aiv which 
tends to collect between the beams, and which is heated by 
the lights, respiration, &c. 

All the main ventilators aro designed to act by the wind 
alone when this is sufficient. By turning tlie cowls to wind- 
ward fresh air will he diffused eqaally through their branch 
air-shoota, and even in calms, when the aliip is going rapidly 
through the water, much air will be forced below by their 
action; but in hot, close weather, when a more powerful 
ventilation ia necessary, provision is made frfr it by means of 
steam -jets, already referred to (p. 87). 

The supplemental means of ventilation on Dr. Edmonds's 
plan are, first, donhle-acting ventilating shafts, and second, 
the gunwale ventilators. 

The double ventilating shafts are divided vertically into 
four or sis divisions leading down to the lower deck. These 
divisions open outwardly above the deck, and one or more of 
them will face the wind from whatever quarter it blows, and 
will introduce fresh air, while the remainder will be to lee- 
ward, and hy the exhaustive action of the wind, added to the 
upward tendency of the font air below, its escape will be 
aided by them. Thus, they have a double ventilating action, 
and will exert a powerful effect in removing and purifying 
the atmosphere of the lower deck. The outlets below are so 
arranged that the influx and efHns currents will not interfere 
with one another. Covering doors are provided to close the 
windward openings in wet and stormy weather. A half 
round canvas screen may he anhstituted should thepe be 
carried away. The revolving gunwale ventilators placed at 
short intervals along each side of the ship for the whole 
length of the gunwale are designed to ventilate the frame 
of the ship, and the parts with which they communi- 
cate by the before-mentioned grated opeaings along the 
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side of the main deck cabins. Each water-closot haa one of 
these over it, which must be used to draw up foul air, i.e. 
with the open part of the tube above the gunwale turned 
from the wind. The others may be used either as uptakes 
or downtakes, whichever may be required, but they act 
more powerfully with the open part tnrned to the wind for 
forcing air df>wnwards. 

'As a general rule,' saya Dr. Edmonds, 'the cowls of all 
ventilators should be turned frona the wind in wet, cold, or 
stormy weather, using tbem as uptakes. In hot weather, on 
the contrary, every means of introducing fresh air should be 
made available, and their cowls should be turned to the 
wind ; the heated air below will then be forced np the hatch- 
ways. In calms or very light winds, when the steam-jet is 
used, all the cowls of the other ventilators ahonld be tnrned 
to windward, and all ports or scuttles for the admission of 
external air should be open.' 

This system is, no doubt, very excellent ; bat it ia defective 
in the attempt to ventilate the officers' cabins and the main 
deck through openings which must inevitably also permit the 
escape of bilge effluvia into the same space. 

The accompanying drawing (PI. XIX., fig. 31) exhibits the 
application of this system either to sailing vessels or steamers, 
the upper conduit leading to the funnel casing on the one 
hand, and into an uptake cowl on the other. The references 
to the several parts will afford all the explanation necessary. 
The arrows show the direction of the air-cnrrents. 

r/iH Ventilation of ff.if.S. ' Uiidaujded.'—ThTCS important 
purposes are carried out in the ventilation of this ship. Ist, 
The supply of ample air-shafts to certain loualities hitherto 
proverbially deficient of ventilation. '2nd, The adoption of 
deck air-channels, bnt with considerable improvement in their 
construction for the ventilation of the lower deck, 3rd, The 
shutting off all communication of the openings between the 
timbers with the body of the vessel above the orlop deck, 
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while the escape of the foul air contained in them is 
for lij lonvreB fitted in the topside. 

1. Amongst the parts of a veaeel nsoallj requiring more 
efficient ventilation may be mentioned the after-part of the ward- 
room, the after cock-pit, the fore-part of tbe lower deck, the 
fore atore-rooma (carpenter's), the prison-cells, and lastly, the 
gnnner's store-room, holding a still lower position. In the 
'Undaunted' the after-part of the ward-room is fnmiahed _ 
with a poop skylight, and there is one of similar ertent ( 
the admiral's apartments ; also, in connection with the f 
part of both, a sqnare glazed casement shaft extends dow 
wards to the space between two of the beams J. 
room. This affords not only a large enpply of fresh I 
from without, hot a considerable amount of light in aa othei 
wise comparatively dark and confined locality, 

A long vertical tube piercing through four decks ii 
cession, and surmounted by a cowl on the poop, conveys fre«S'_ 
air to the bread-room, and a corresponding shaft answers the 
purpose of an uptake, A trunk of larger calibre, close abaft 
the after hatchway, supplies cool air from the npper deck, and 
a certain amount of light, thoogh small, to the after cock- 

For the ventilation of the stoker's washing-place, a hatch 
opening through the lower deck haa been fitted with groat 
advantage. On the inner side of tbe bulwarks above are 
three lon^TC openings, ia positions determined by such 
channels between the timbers as have been experimentally 
found to be patent throughout. 

The outer portion of a double cowl and tube terminates at 
the upper deck, while the inner and longer one descends to 
the sail-room, and then tnms backwards to the prison cells. 
Prom the fore-part of the hatch above (he galley, an ample 
shaft extends to the lower deck, where its effect is sensibly 
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felt. 

2. The deck e 
scribed, usually n 



r-channels of Dr. Edmonds, already de- 
I along the main deck in the wake of the 
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1 owing to the conveaity and slipporineaa of the 
a plate they prove a frnitfal source of accidents, 
en the siip ia rolling at aea, or during the active 
I of the men at gunnery drill. In H.M.S. 'Un- 
daunted' these defects are remedied, and the upper plate 
reata laterally upon iron instead of wood, while additional 
support is given to it in the middle by a vertical piece secured 
by angle-irons to the beams. It ia thus permitted to lie quite 
flush with the aurfaoe of the deck without impairiug ita 
capability of austaining the weight of the guna. Each deck 
air-cLanuel aends five conduits inwards, namely, one to each 
of the three masts, and two to the funnel. 

3. We have yet to couaider what may be regarded as the 
most important part of the ventilation of (he ship, having for 
ita object the protection of the middle and upper part of the 
body of the vessel from the invaaion of foul air ascending 
between the timbers and planking of the hull, while provision 
is made for the outward escape of that air. 

The drawing (Plate XX., fig. 32) repreaenta an athwart, 
ship vertical aection of the vessel showing the manner in 
which the above-mentioned purposes ai'e effected. To the 
left is seen the funnel (f), with a transverse condnit (c), 
from one of tlie deck air-channels (r), opening into it. 
Louvres (l) are fitted in the topside to provide for the escape 
of foul air entciing the channels between the timbers in the 
direction of the aiTows, namely, fi-om the bilge under the 
lining, and from the orlop over the sholf-piece of the lower 
deck. Tte openings that happen to be patent throughout 
are ascertained experimentally by a plummet for this pur- 
pose, named a mouse. Thus, while the bilge air is shut off 
from between decks, an external escape is provided for it, 
and the lower deck ia ventilated by tlie deck air-channel or 
ventilating strake. Hitherto, while external vent has indeed 
been given to some of the foul air ascending beneath the 
lining, aa in the ' Topaze,' and more lately in the hospital 
' Victor Emmanuel,' fitted out for the Ashantee war, the 
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intervals between the beam-ends with their perfoi-ated orua- 
ment hare still remained open, so that the old standing evil 
has been only mitigated, not removed. 

Proposed Scheme for the Ventilation of SMpa of the Fngaie 
Class. — Some years ago the writer had the honour of sub- 
mitting a paper to the Admiralty on the snbatitution of 
tabular ventilating shelf-pieces for the existing solid ones, as 
shown in Plate XXI. fig. 33, with the view of providing for 
the removal of the foul air finding access f o the openings be- 
tween the timbers, and so frequently the Bouree of ill-health 
and discomfort in wooden ships. The authorities to whom 
that paper was referred for judgment were good enough to 
say that ' the plan was well conceived, and very clearly de- 
scribed both in principle and detail,' but they could not re- 
commend its adoption for several reasons, which, however, 
did not in any way challenge its practicability. Further 
study, moreover, has abown that the original design might be 
simplified for ships of the prevailing frigate type, in con- 
coction with ventilating strakes fitted to the upper instead of 
the main deck. 

Aa before intimated, the provision for ample means of 
egress for vitiated air is the most important problem in con- 
nection with ship ventilation, and by what arrangement can 
this be most satisfactorily effected, should be our first question 
in contemplating the ventilation of a frigate, for example. 
The means of escape are nsnally very unsatisfactory on board 
ship, and are either permitted to remain so,ora compensation 
is attempted by introducing ventilating mechanism and ap- 
pliances. Thus we seem as it were to distrust Nature, while 
we practically repudiate her own laws. 

Experience has proved it to be desirable that at least the 
principal parts of a ship roqairing ventilation should be fur- 
nished with separate outlets of their own. In a frigate the 
principal parts comprehended in this proposition are, 1st., 
The orlop and bilge, for the ventilation of which the shelf- 
liece supporting the main deck should be tubalar, with its 




n TrBCUB Bbku-fiecii. 
p D«k planking, b Btnm. o Chock ol wood, 
1 oinmingnnddirccCineit mtothetDbUlKIlbell, 
- tbE slii^1i-piM«. In the teit this pnioiple li 
itilation of tTig*t«s, bot it is abvioui Uitt $aj 
decki might be TentUntcd In the unu inj, uid qnlle IndepeDdentlj at 
. A Bimilu arrBngemenl might tq sdopUd vith gnxi adnnuge In thB 
m or hospitili on Bbon as v/eU u hospital iliips. 1 r Inner planklnc. 
I ihelf, I E IiDD knee, o Opcaing. 






cOTidnita leading chiefly into the funnel or fnnnel casing. 
2nd, The lower deck, which ahoald be ventilated by the ship's 
aide, with louvre openings above, as in the 'Undaunted.' 3rd, 
The main deck, which shonld be ventilated by means of deck 
air-channels fitted into the apper deck. 

With the view of exhibiting the propriety of making the 
main-deck shelf-piece tubulnr, reference must be made to the 
leading particulars of the framing of a wooden ship. AU the 
timbers here concerned are shown in their proper order in 
fig. 34 (Plate XXII.), which is a normal elevation of a por- 
tion of the side of a line-of-battle ship, consisting of the framea 
and portsills only, without the planking, beams, or decks. It 
will be aeen, on inspecting this figure, that all the channels 
connected with the frames corresponding with the ports are 
effectually cut ofi" or intermpted in their ascent. Next, if we 
look to the single frames, with their single openings between 
the ports, it would seem that these openings alone were patent 
from the keelson to the toprail. But when it is mentioned 
that they are themselves iaterrapted by chocks inserted to 
Hucconr the fighting bolts at every port, it stands to reason 
that the great bulk of the bilge air, finding its way between 
the skins, must be delivered again to the body of the vessel 
over the shelf-piece neit below the first tier of ports. 

This simple representation of the fact will fully account 
for the evil so frequently associated with it. The figure also 
abowa the position and connections of the proposed tubular 
ahelf for frigates, and the arrangement of oblique and trans- 
7se intercommunicating strakes, so disposed as to link 
igether and utilise a large number of uptake channels, which 
listing circumstances, quite locked up, and worse 
than that, as being still permeable to subtle infection, though 
nsnally beyond the reach of ordinary fumigation. 

By covering the vacant space of a single strake of the 
internal planking with thin shett-iron, and by ventilating 
trasses, a free circulation would be established. Oblique 
bands or tmasea of iron have long been in use, with the vie 
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of HtrengtLening tbe ship's side and binding' its parts mora in- 
timately together. Now, if audi trasses were made tabula* 
and so arranged (as iu the figure) that the three openings 
below each port may be brought into communication with 
those above the port either to tbe right or left, a. doable pur- 
pose wonld be tbus effected. This arrangement, however, 
would be better anited for shipB iu course of construction, 
though with a little trouble it might be easily adapted to 
those already built. 

With the free circulation of air tbroagh the ship's side, 
Becnred by the means here suggested, a comprehensive louvre 
Btrake might be fitted iu the topside instead of the few and 
■ibed openings at present possible, even where the 
most favourable conditions exist with wide intervals between 
the ports. 

It may be remarked, in passing, that not only in the ' Un- 
daunted,' bat in other cases where ventilating conduits enter 
the fnnnel or the hollow masts at right angles, with the de- 
livering orifices unprotected from the lateral pressure of tbe 
ascending column of air, the whole effect of the aspiratory 
power of this movement can scarcely be secured. Indeed, 
it is quite possible to conceive that, in some instances, it might 
be nearly or altogether arrested or reversed. As the aper- 
ture of the conduit is exposed to tbe lateral pressure of the 
ascending air, the effect would obviously be to retard the 
movement in the conduit; and that movement would be alto, 
gether arrested or reversed if the aperture were directed 
slightly downwards. 

Some extracts from the journal of Sorgeon Levinge, 
M.B., R.N., may be worthy of insertion here, suggesting the 
utilisation of the caloric constantly wasted in the condensa- 
tion of steam for ships' use. According to his experience, 
all ships appear to be constructed for one kind of weather, 
namely, fine, open, weather, without rain, and having a tem. 
perature of 65° to 75°. Any other combination of conditions 
will render them one and all uncomfortable. He adduces the 
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caae of H.M.S. ' Egeria ' to illnstrate the 
present Bjstem, 

The ' Bgeria ' is a modem composite slot 
three water-tight corapartments, the first inclnding tbeJ 
captain's cabin, ward-room and steerage, the second thoj 
enpine-room, and the third the lower deck. 

The anm of all the openings of the captain 
room and steerage, gives an area of 52*8 squar 
will rednce this to 18 square feet, while rain 
swell will bring it down to 12 sqnare feet. 

On the lower deck the openings give an area of ( 
sqnare feet. Bain will rednce this to 40'8 Bqnare feet, wfailfl 
rain with wind or swell will bring it down to 37'5 sqnt 
feet. 

Matters look better on the forecastle on account of a sorbH 
of flying deck (gallows), altlioagh, no doabt, at all times it I 
must retard the escape of heated air. The defects of the | 
present system appear to be threefold, namely : — 

1. Inability to separate air from moisture. 

2. No method of heating delivered air in cold weather. 
'6. Too slow movement, namelj, in calms, cabins witJvl 

Bcnttles in, &c. 

The times and causes of failnre in the several factors of 9 
ventilation will be seen in the following table, where the ploi 
sign +SS working or eSectLve, and the minus sign — ^ no^V 
■working or ineffective. 
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The resnlt of a gale with rain may be easily seen, while M 
calm with swell and rain would be equally bad. 

The scheme which Dr. Levinge recommends, and every J 



Btep of whicli he states he haa proved with a working model, 
wocld involve no permanent expense, for the motor principle 
is the latent heat of evaporation, which steam. muBt give up 
before turning into drinking water. 

It wonld be continnons in its action, ncaffeoted by heat, 
cold, gale, or calm, and obviate a very great . nuisance in bad 
weather, namely, throwing tons of steaming hot water (often 
130°) into the lowest part of a ship. 

Wind-sails disappear at SO", becanse people will not 
tolerate a draught at that temperature. A .stove cannot well 
diSitBe its heat nnjesa openings are closed, and air mnat be 
changed too rapidly in an ovei-crowded space like a ship (if 
we would preserve even a tolerable degree of purity) to allow 
tbe effect of a stove to be felt at a distance. The aide facing 
a stove is usnally hot, while the other is cbiUed by the cold, 
incoming ciirrenta. 
I If we cannot hold tbe air when ifc is heated, why not heat 

it while it is entering ? Heat, we are told, means motion, and 
it is a very great waste to allow all tbe heat which is pro- 
duced In forming 60 tons of water (10 days' allowance for 
500 raeu), and which represents an expenditure of from 3 
to 6 tons of coal, while the crew may be either shivering in 
cold weatJier, or half suffocated in hot calma. 

On board the ' Egeria ' all the cooking was performed on 
the lower deck, which was scarcely habitable in warm weather 
from snnriae to sunset. The men accordingly slept on the 
Dpper deck. In the annexed table the temperature of the 
lower deck is contrasted with that of the ward-room, the daily 
average being taken for 23 days from November 16. 
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The great advantage to be gained by making the a 
til the drinking water, Snrgeon. Leviuge thinka mast be a^ 
jiareiit to every one acquainted with the internal economy c 
a, ship. The principle of the scheme snggeated by him ie t' 
following : — 

The 8(«ftni being delivered by a pipe from the boiler i 
a closed chamber tlirongh which an air-shaft passes, the t 
in the shaft which is anrmountod by Et cowl ia immediatelj^ 
heated, Bay 40" or 50° higher than the temperatnre of tht 
external air. The heated and expanded air must rise, ■ 
the steam which has thus impaj-ted its heat will fall doi 
drops of drinking water, which will accumulate in the lowei 
part of the condensing chamber and may be drawn off by a 
pipe. When the mouth of the cowl is turned away from, t 
wind a very strong ascensional current, no doubt, would I 
caused by this arrangement, and, on the contrary, if tamen 
towards the wind, a volume of waiTn air would be force 
downwards into the body of the vessel. 

Perlcine' Aufumatic Ventilator. — In the early part of tM 
present century an ingenious contrivance for the ventUati 
of ships was invented by Mr. Perkins, an excellent account a 
which is given in a little work by Dr. Finlayson, B.N., ok 
the banefal effects of too frequently washing ships' deoki 
■with a plate of the ventilator as a frontispiece. 

Fig. 27 (Plate XV.) represents this arrangement, in whid 
the following parts will be recognised : — 

1. Tanks or water butts. 

2. Hose for conducting foul air into the tanks. 

3. Hose for the escape of the foul air from the tanks. 

4. A pipe connecting the tanks inferiorly. 

5. Valves for admitting the fonl air into the tanks. 
G. Valves for allowing the foul air to escape. 
' The operation of this self-acting ventilator,' says 'Otm 

Finlayson, ' is as follows : — Each tank or butt is half fiUe( 
with water, which flows from one to the other through a c 
necting pipe. 



'The quantity of water running alternately from each 
depends upon the motion of the sbip. When one of the 
tanks is elevated by the ship's motion, the water wilt ran 
throngh the pipe and into the depressed tank, and thereby 
discharge as mnch fonl air as the additional water displaces. 
The elevated tank at the same time is receiving the foul air 
through a pipe, from the hold of the ship to supply the vacuum, 
that would otherwise be made by the escape of the wat«r. 
(See the course of the arrows in the figure.) 

' If the tanks are fixed at right angles with the keel of the 
fihip, the ventilator will operate only with the roll of it ; but 
if placed diagonally, both the pitch and the roll of the vessel 
will discharge the foul air. It would bo most economical to 
fill the tanks at the beginning of the voyage. The first water 
for the ship's use should be taken from the ventilating tanks, 
leaving, however, half of it behind for operation. If the 
remaining water should ever be wanted for tlie ship's use, it 
can be drawn off and replaced by salt water. 

' It will be seen that, by this mode of ventilating, nothing 
but the hose and valves are to he added to what must ne- 
oeKsarily bo on board every ship. 

'Any improvement in the arts generally becomes valuable 
in exaot proportion to its strength and simplicity, for when 
an improvement is complicated or easily deranged, it is only 
useful in the hands of the inventor and the scientific. 

' Mr. Perkins' not only combines those properties in a most 
eminent degree, but from its principle works hardest when 
most wanted. 

' In a. gale of wind when tfae hatches are on, and when 

there is much straining and rolling in a ship, the noxious 

I gases are then generated to the greatest extent, thou also the 

operations of the ventilator become most powerful, both in 

admitting fresh and expelling fonl air.' 

This principle, so Incidly described by Finlayson, has lately 

been made the subject of a patent under tbe name of ' Thier's 

I Automatic Bilge-pump and Fog-horn ' (see fig. 35, Plate 
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X£IIL). This appai-atua has been furnished to the ' Thetis ' 
and several other ships ; bat althoagh the first reports as to 
its efficiency were quite eatisfactory, it does not appear to 
have kept up its credit on more extended trial. 

The principle is the same as that of Perkinu, but with this 
difference that Perkins aeema to have taken advantage of the 
pitch as well as the roll. In Thier's [ilan the motion ia purely 
lateral, the rolling only being taken into consideration. 
Perkins placed his tanks obliquely so that a partial effect 
might attend the pitch as well as the roll. The following 
concise account of Thier's invention ia taken from the ' Times ' 
of November 9, 1872 :— 

'Thier's Ship- ventilating Bilge-pump has heen fitted to 
E.M.S. "Vigilant." 

' The ventilator and the pump are identical in principle, 
but one acts upon air and the other upon water, and either 
may be separately uaed. 

' Each consists of two vertical cylinders (a and e) placed 
one on either side of the ship, and connected together by a, 
horizontal tube (b and f) of smaller calibre than themselves. 
From each cylinder a pipe (c and c) descends to the place 
from which air or water is to be diawn, and another pipe 
ascends as a channel of exit (d and h), both being provided 
with ordinary check valves. 

For the air-pump, the horizontal tube and cylinders are 

'tially filled with water; for the wator-purop, with quick- 

flilver. Aa the vesael rolls to starboard, the water or quick- 

icends in the starboard cylind 
port cylinder, thereby cauaing a vacuum in th 
is immediately supphed by the ascent of air 
below. Aa the veaael rights herself, the valvt 
vent the air or the water from retnrning, and, i 
port, the water or quicksilver rising in the cylinder on the 
port side not only espels through the eject-pipe whatever baa 
been drawn up, but also causes a vacuum on the starboard 
aide by which the foregoing process is repeated.' 



3 latter, which 

or water from 

a close, to pre- 

s she rolls to 



Staff-Surffeon Martin Magill, M.D., of H.M.S. ' Thetio,' 
gives the following acconnt of the ventilator from his own 
experience of it at aea. ' The action of the ajatem is very 
simple, and the theory very plausible, but the actual woi-k 
done IB email indeed, and on occasiona when ventilation is 
moat required it ia altogether inactive. 



Height of each cylinder 
Diameter „ „ 

„ of connecting pipe 



4 feet 6 iacbea. 
I foot 6 „ 
„ 3S „ 



' If the ship were to be constantly rolling so &a to till 
each cylinder completely in rapid Haccession, the displacement 
of air thus canscd might bo perceptible, but a ship does not 
nanally roll to such an extent, and the utmost practicable 
result is an occaaioual puff, and this puff will only be given 
when the ship rolls over three degrees, when ordinary venti- 
lation is effective enough. \Yben a ship is at anchor, perhaps 
in a close tropical hurbour where a current of air woald be a 
boon, the patent sjetem is idle. To have it in full work i 
ship must be going before a gale of wind, rolling to bo^ 
sides, and on snch occasione the currents of wind o 
are generally quite enongh, and often more than is c 
able. 

' I may only mention that its practical value in this Bbia 
was so little thought of, that when one bide ceased to send on) 
any air at all by its eject-tnbe soon after we left England, i| 
was not considered worth the trouble to investigate the oaai 
till we arrived at Hong Kong, although I need not say whi 
' a favourite it woald liave been if it could have sensibly i 
cTeased the circulation of air through the ship when in t 
Bed Sea. 

' If a man had suggested that the feed pipe to a blat 
smith's bellows on deck should be fitted so aa to draw i 
snpply of air from the bilge he wonid probably have I 
laughed at. Or if he bad snggested that a small cbarcoaq 
stove be placed in the bilge with a funnel 3| inches 
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meter, its pigmy efforts to ventilate a ship 220 feet long 
would have been apparent, alfchoagli either of these sng- 
geations, and sBpeDially the latter, would have decided ad- 
vaiitag;ea over the patent eyatem.' 

The VenHlaiion of the French Ship ' L' Aniiamite,^ a pub- 
lished account ef which has been given by M. L. E, Berlin, 
naval engineer. — Notwithstanding the high authorities quoted 
by M. Bertin in reference to the principle on which the 
' Annamite ' ia ventilated (and the detail as to the area of 
openings and the calibre of tubes required for the tranemia- 
sion of a given amount of air, in a given time, and at a certain 
degree of velocity to obviate draught, Ac), there would seem 
to be a radical defect in the system arising from the mode in 
which the principle is applied. 

Thus, a downward current ia established in the openings 
between the timbers, which will at any time be reveraed when 
there happens to be a remission of the extractive force. For 
in the normal state of the case, wbere no such force is in 
operation, vitiated air will take an upward course in the 
openinga in qucatioB. 

The system of drawing vitiated air in a downward direc- 
tion to give it egress has often been tried, but it should be 
much modiBed, or abandoned, as it is in opposition to natural 
law, instead of turning it to proper account. 

In commenting upon the scheme of ventilation adopted in 
the case of the ' Annamite,' it should be premised, 1st, that 
the niOre nearly the ventilation of enclosed spaces is made to 
imitate open air conditions the more perfect it ia. 2ndly, 
that to effect thia purpose efficiently, ingress and egress must 
be so provided for as to insure insensible interchange without 
draught. We may now inquire as to how the latter condi- 
tions are fulfilled in the ventilation of this vessel. 

1. Provision for Ingress. — Besides the openinga of hatches 
and porta when their closure is not necessitated, downcast 
cowls and shafts are made to communicate below with hori- 
:ontal tubes perforated as in the scheme of Dr. Arnott, which 
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is by no means new to ns, Aa il has been already adopted in 
several of onr ships, e.g. ' Lord Warden ' and ' Royal Oak.' 

2. Provirionfor Egrege. — As in the Byatem patented by the 
late Dr. Edmonds, R.N., and more recently by Mr. Stott of 
Halifax, advantage \s taken of the funnel casing and the 



ascensional force of the heated 
tracfciou. Now, though it is by 



contained within it for e 
meana certain, in ordinary 
cases, that this ascensional tendency is always persistent or 
permanent, provision is made to insure it by supplementary 
extractive furnaces, when the ship is at anchor or nnder sail. 

With the proviaioo just mentioned it will bo seen that 
the objection raised aa to the manner in which the vitiated air 
is drawn downwards in other cases is here so well met that 
it would be quite worthy of a trial. 

Yeaiilation. of the ' Victor Bmartuel,' Hospital Ship. — 
The following extracts in relation to the ventilation of the 
' Victor Emanuel,' which -was fitted up as a hospital ship 
for service on the West Coast of Africa during the Ashantee 
war, are taken from the Report of Surgeon-Major T. SI. 
Bleckley, M.D., C.B., Senior Medical Officer on board :— 

' Extending on either side amidships from the break of the 
poop as far forward as the fore side of the funnel, a idge- 
covered projection is noticed rising above the planking. This 
is 80 feet in length (there being a break of 13 feet on either 
side to admit of passage to and from the galleys) by 2 feet 
of combing. This 
g roof, capable of 



j inches in breadth and 10 i 
is a trunk ventilating shaft, w 
being raised to a height of 8 i 
nut screw worked from below 
upcast and outlet for the foul 
tower ridge on either side is 



Qches by means of a butterfly, 
and its object is to act as an 
lir of the hospital deck. The 
bdivided into four parts, each 



with its own screw, so as to admit of the degree of ventila- 
tion being regulated to different sections of the hospital deck, 
Bhould such an expedient be at any time desirable. This is 
an admirable arrangement, simple, and at the same time per. 
fectly effective. 
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' There are three small goose-neck pipes, opening above 
tho bulwarks on either aide of the upper deck, which com. 
mnnieate with the water- cloBets on the hospital deck, and thus 
serve as npcaats for foul air. Direct downcast ventilation is 
effected bj means of cowled tubes, of w^hioh five are to he 
observed opening above the poop, and nine some feet abore 
the level of the bulwarks on the upper deck. Of these, sevou 
open below on the hospital deck, eight inches above the floor, 
two on convalescent decks, two on orlop deck, these latter 
commnnicating by means of an opening that can be closed by 
a shutter with the convalescent deck, and the remaming two 
open on the part of the lower or gun deck which is occupied 
by the ship's company. 

' For the purpose of light and Tentilation there are sixty- 
sis ports 3J feet in height by 3 feet wide, and five scuttlea, 
each 8 inches in diameter. The ports are fitted with aasheB 
and jalousies, the latter of which can be shipped or onshipped 
at pleasure , 

' The use of jalousies is known to all who have lived in 
the tropica, and their value in thia -ihip was recognised both 
when stationary at Cape Coast and on the homeward voyage, 
as they kept out the snn, and at the same time admitted fresh 
air. General ventilation is also promoted by the hatchways, 
and by the three large stem ports. Direct downcast ventila- 
tion ia effected by seven cowled tubes. 

' The upcast ventilation is carried out by the ridge-covered 
projections in the floor of the upper deck, a;id by a perforated 
zinc shaft,' 5 inches in breadth, extending along the entire 
side wall of this deck, 6 feet '2 inches nbove the floor. This 
communicates with tlie external ajr through the hollow sides 
of the ship hy louvred openings, and also with the bilges 
underneath. The espedieocy of this contrivance uppeara to 

' This, no doubt, means the perforated zinc plates batTean tho baam- 
eudti taten coUei:civcl j , which are B permaneDt nnisBiDce in every wooden 
ship aa origiDully fitted. 
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be, to Eftj the least, very doabtFul, as, however easeotial puri- 
fication of the lower parts of the ship may be, this might be 
attained without the atteodant evil of disagreeable smells 
from the bilges, which now and then paas inward through the 
perforated zinc plates, instead of ootwards through the lonvred 
openiDgs in the ship's side. 

' Extending all the way between the inner and middle row 
of cota is an iron shaft and ventilator in the flooring of the 
deck 21 inches hroad, which serves aa an npcast for the con- 
valescent deck, and which commnnicates, by airtight boxes, 
with the hollow iron masts," (This description applies to 
the deck air channels of the late Dr. Edmonds, R.N., which 
were supplied to the main and lower decks of the ' Victor 
Emanael.') 
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Sug<jettio»s of Br. F. Eklund, of Stockholm. 

This section, thongh already of considerable length, wotil 
be incomplete without a notice of the valuable pamphlet of 
Dr. Eklund of Stockholm, amongst other things advocating 
the nae of snper-heated steam for drying and disinfecting 
not only the bilges, but the openings between the timbers. 

It would, indeed, be very important if the drying, disin- 
fectiug, and extractive power of heat could be brought to 
bear upon bilge moisture and contagia in a practical way 
withont involving much apparent outlay or inconvenience. 

Hygienic meaaurea, like many others, often become simple 
qneationa of expediency ; even admitting that certain sanitary- 
conditions can be effected at a definite cost, it ia only fair to 
ask, would the benefit to be derived so far exceed the necessary 
expenditure as to render the proposals feaaihie or expedient ? 
Dr. Eklnndhaa given no figure or fairly descriptive outline 
of hia plan, but the principle, no donbt, might be practically 
applied by any person aufficienlly acquainted with theatmctnre 
and economy of shipa, and the benefit to be derived would 
certainly justify the small outlay required. 
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DR EKLUND ON SHIP VENTZLATION] TT 

The difficulty of cleaning oat tLe bilges on board sliip is 
quite proverbial, arising from the nsnally narrow means of 
access to them, and the faulty conatractiou of the floors in 
particular. The accumulation of water in the bilges takes 
place either by leakage or drainage, or both. In steamers, oil 
and grease, cotton waste, and filth of varioas kinds, add to 
the general effect ; and in wooden ships, chips and shavings, 
remaining after dressing the timbers, undergo decomposition, 
and assist in setting up putrefactive changes in the bilges. 

Dr. Eklund rei^ properly advocates sucb an enlargement 
of the bilge areas as would be sufficient to permit a middle- 
sized man to enter them, that they might thna be easily and 
perfectly cleaned and dried. He also alludes to the usual 
flatness o£ the bilges through so considerable an extent of 
the square body io modern ships, as being favourable to the 
permanent accumulation of water in certain parts beyond the 
influence of the pump-suckers. 

In the attempt to cut off the ascent of bilge air, which 
has been suggested by some, a difficulty at once arises as to 
how the descent or the percolation of drainage from above 
can still be permitted to take place. It might be easy enough 
to do the former by sealing up the channels which are nor- 
mally subservient to both functions, but a vicarious biige ac- 
comulation is sure to take place if such a proceeding is carried 
out. We ahoald, therefore, endeavoar, 1st, to favour the 
ascent of the bilge air between the timbers, with the view of 
conducting it safely into the outer air; or, 2ndly, divert it 
into some reservoir, from which it conid be conveniently ex- 
tracted without permitting it to difTuse itself between decks. 
The former of these indications baa already been sufficiently 
enlarged upon ; but the trial of the latter might be anggested 
as perhaps affording a better promise. It is only reasonable 
to sttppose that a reservoir for bilge air, laid fore and aft open 
the keelson, would take it up as fast as it is formed, and thus 
not only confine it within definite limits, but permit of its 
Bpeedy removal by extractive means, auch as conduits !ead- 
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ing to the fui'niices or funnel caaing, to the hollow lower 
masta, or to air drums with coils of steam pipe, fans, screws, 
respiratoTy cowls, &c. Steam pipes could also be introduced 
into this bilge reservoir, so as to rarefy the air and favour its 
removal and ascent in drying np the moisture, while by 
using super-heated steam any existing contagia might bo 
more satisfactorily steriliaed than by any other system of 
disinfection. 

It has been already intimated that although the bilges 
form part of a drainage system, the physical reqnirements for 
Buch a fiyatem are but imperfectly met. 

The bilge floors on either side of the keelRon should be 
made perfectly smooth, cemented, lacquered, or tiled, so as 
to protect the wood from decay on the one band, and permit 
of being wiped dry on the other. 

It is, moreover, a matter of the greatest importance that 
a sufficient fall should be given from both ends of the vessel 
to the pump, well to ensure the complete removal of the water, 
and obviate any lodgment requiring the use of a band-pump 
or any special mode of treatment. 

Venlilation of Skips of the 'Monitor' Class. — The pecnliar 
eonstroction of low free-board veBsels, in which all com- 
munication with the outer air is reduced to a minimnm, seems 
to have suggested the necessity of introducing air by me- 
chanical means to compensate for that which, under ordinary 
circumstances, would be permitted to enter without ob- 
struction. 

The phimm principle has ■withont exception been adopted 
in the ventilation of those ships. A short general acconut of 
the ventilation of H.M.S. ' Glatton ' and 'Devastation' is 
given in the April number of ' Nnva! Science' for ISrS. Of 
the former vessel it ia stated that ' a shaft 5 feet G inches by 
6 feet 4 inches is sent from the top of the upper deck to the 
level of the main deck Just abaft the smoke stack, and is con- 
tinued above the upper deck to a height of 12 feet, the walls 
being rifle-proof and furnished with doors leading to the 
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upper and first decks, both of which 
be closed in rough weather. 

' At the bottom of the ahaft are foar fans connected with 
two transverse tubes, the upper of which is 16 inches by 12 
inches, and the lower 16 inches squaro. The fans propelled by 
the engine collect fresh air from the shaft and aend it into the 
tubes, from which latter it is convejed by means of pipes to 
every cabin and compartment of the ship, fore and aft, by 
goose-necked fnnnel ends, that open a few inches from the 
floor of the deck, and are each auppl d w th a w valve. 
There are in the '■ Glatton " 133 of tl tl t 

' The principle adopted ia the " D 
much the same, hut the arrangement 
respecta. Thus there are in tbia ship th 
faua. One ahaft ia fixed just abaft th m 
fans. The other shafts are placed j t 
and are close to each other but distin t th r 
one, and the long'er two fans. All th f 
with distinct sets of engines and work 1 p 
is ati important arrangement, and on th t 
ably with the system adopted in the G! tt 
or two shafts are blocked, or otherw d 

third can by intercommunication 8up[.ly i 
partmenta.' 

/Dr. James McCarthy, late Surgeon, E.N., on his appoint- 
ment to the ' Devastation ' studied experimentally the practical 
working of this system of ventilation. The more important 
results obtained will be fonnd in the following remarks and 
tables selected from his journal, for the perusal of which the 
writer is indebted to Sir Alex. Armstrong, K.C.B., late Medical 
Director- Gene rat : — 

Description of the Apparatus as originally fitted, 
and General Remarhs thereon. 

On the compartment, or lower deck, are three air shafts 
communicating with the outer air through the flying deck, 
ftod named respectively the /ore, main, and after air ahafta. 
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They are all placed over the stoke-hole; the fore im- 

mediatelj behind the fore funnel caBing. Contigaous to this 

is the main, and &ve feet abaft the after fniinel caaiog stands 

the after shaft. The dimenai-ons of each are as follows i-^ 

The fore shaft, length in feet 33, Bectional area 3778 

„ main abaft „ „ 33 „ „ 21-78 

And after shaft „ „ 38 „ „ 2178 



to the table of observations will show the i 
aggregate hourly and daily cubic delivery < 
registered by Casaella's pocket 



The annexed diagram (Plate XXIV. fig. 36, b) is 
zontal section of the ship at the compartment deck. 

The square spaces in the middle show the relative positioi 
of the shafts on this deck. 

The fans, recognised by their form, are placed within 
fore, but without and below the level of the after shaft. 

The main trunks, 2-25 square feet sectional area, give ott'M 
ronnd pipes of '5 square foot sectional area, and from these. J 
again arise the inlet or distiibution tubes of '0341 square foo^H 
sectional area, which are led into the varioas compartm 
These latter may not inaptly be termed the capillary system 
of the apparatus. 

The starboard fan boxes of the fore and after shafts furnish I 
two trunks rnnning horizontally, and two vertically : the latter I 
go to supply the stoke-hole, the air travelling through J 
them into the central trunk being distributed by eight J 
T-shaped inlets. 

Communication can be cnt off from each fan box and its J 
trunk by sluice valves. Valves are also placed at certain dis>l 
tances along the trunks to cut off, if required, the a 
any single compartment. The inlet tubes may now be traced 1 
into the three principal sleeping- places, namely, the cabins,! 
belt deck, and lower deck. 

In the cabins the inlet tubes open about a foot from thai 
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floor of each, the consequence of which is that tbo air as it 
a from the tabe escapes into the passage outside, and is 
carried along Ut the sboke-hole by the extractive force of the 
The cubic delivery of these tubes is about 1,000 
feet per hour, which would he ample if it were more effectively 
confined to the apace to be ventilated. 

In the belt deck, which contains an available air space 9 
32,580 cable feet, and sleeping billeta for 136 men, there aq 
three inlet tnbes ; two placed at the combing of the main 
hatchway, and one near the windows of the funnel casing. 
The result of this malposition ia that as the air issaea from 
the tnbes it escapes up throngh the hatchway and casing, and ■ 
the primary object must thus be largely defeated. Fortnnatelyj 
owing to its direct communication with the pilot deck throa^&4 

1 hatchway and funnel casings, this deck ia, evei 
rough weather, independent of mechanical ventilation. So 
effective, indeed, are these two means of ventilation, that under 
the very worst circnmstances the COj haa never been found to ■ i 
exceed 1 per thousand volumes. 

The lower or forecastle deck (fig. 36, a) posBeases ■ 
available air space of 16,063 cubic feet, and sleeping billet 
for 120 men. 

The aggregate sectional area of the hatchways, 
ventilators, and side porta opening into this deck ia abont 6 
square feet. When in harbour, however, the COj 
air was aeldom found below 1-5 per 1,0U0 volumes. 

One would imagine that the above-mentioned in 
area would supply enongh air to keep the CO^ considerab^ 
below the amount stated. The fact, however, is that ii 
hour both watchea sleep below, and tbe deck is overcrowded 
120 men occupying a space of 16,063 cubic feet. This woal^ 
be equivalent to but 133 cubic feet per man, and in each c 
wonld require 3,000 cubic feet of air to keep the CO5 down t 
the standard of practicable purity, and 3,000 mnltiplie 
by 120 = 360,000 cubic feet per hour, which it would bo quit< 
impossible to supply under the circumstances. 



rely I 

)ain 1 
'S- 



t 



VENTILATION OF H.M.S. 'DEVASTATION.' 

At spa in rong'h iveather this deck is convrrted into an 
herntetically scaled box, and ia then, with the esception of 
tho air flowing thi-ough the starboard wing passage, into 
which the starboard npper dpck hatchway opens, entirely 
dependent on its artificial supply, which is qnite inadequate. 

There are ten inlets in this deck opening beneath tho 
mess tables, five on either side. The average aggregate 
cubic delivery from these tubes ia about 10,000 feet per hour, 



patch, ia 



found 



which, for 60 men, allowing the other 60 to be 
166 cubic feet per head per hour. 

On four occasions, when battened down, the 
deck was eiarainet!, and on each, occasion the CO. 
to be within a decimal of 275 per 1,000 volnme 
night, August 20, it reached H'14. This was owing, however, 
to the upper deck hatches being closed all that night, the 
deck being thus deprived of the air flowing through the wing 
passage into which these liatchea open. The above figures 
represent the masimiim impurity of the air in this deck ; for 
it was always collected between 3 and 4 *.M., and on a level 
with the hammocks. 

Besides the method of distribution, the position chosen for 

.the shafts, tho abrupt diminution in calibre of the transit 

.TOcdia, and their frequent angularity might deserve comment. 

McCarthy next goes on ta describe the adoption of a 

inggeation of his own to mitigate the stiiffiness complained of 

^in the cabins and elsewhere. He says, 'in the absence of an 

:tracting shaft the only means left was to distribute the air 

ipplled in such a manner as to insure its difi'usion. I, there- 

[fore, proposed the following alteration in the position of the 

■To continue the tubing up over the foot of the 

id close to the beams, stop np the end, and perforate the 

of half-inch holes. The air thus delivered 

rould be thrown immediately over the bed, and in falling 

ix with and dilute the respiratory impurities as they 
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1 cabin, and on a comparative analyBis of tb( 
and other cabins whose inlets were still in gtatv, quo, be fonnd 
the COj in the former never much above 9, while in the air 
of the latter always above 1 per 1,000 volumes. This, ho 
admits, is a small diSerence, but it is sufficient to show that 
the air was more efficiently distriboted by the latter than by 
the former plan. But, apart from this, the pleasant feeling 
experienced hy the person in bed aa the cool air was thrown 
over his face rendei'ed the alteration a success. The method 
was not carried out in all the cabins until the ship was docked 
in October, when somewhat similar alterations to the above 
were also made in the distribntion tubes of tbe lower 

As previonsly stated, the cubic delivery of these ten tubes 
was for 60 men, only 16l3 feet per head per honr. It was im. 
peratively necessary to increase that, and give at least 500 
cubic feet per head per honr, and at the same time to alter the 
position of the inlets. ' I therefore proposed,' he says, ' to treble 
thennmberofinlets, lead them from their present position nnder 
the tables, up by the ship's side along the beams and over 
the hammocks, the horizontal portion of the tubes being per- 
forated on both sides and closed at the end. The current of 
air thus delivered would be distributed equably, and prove, as 
in the cabins, an effective dilnent of the respiratory impurities, 
and also, especially in aumnier, agreeably cooling to men in 
passing over thera at night.' 

Twenty-nine analyses of the air given in Table I. were 
made in the three principal sleeping- pi aces of H.M.S. 
' Devastation ' during her trial trips in 1873, carbonic acid 
being taken as the index of impurity. From the following 
observations, however, it will be seen that the resnlts contrast 
favourably with those obtained ia other ships, Thns in 
H.M.S. 'Doris' between decks the COj was found to be 
3-21 (Dr. Hayne, B.N.) ; in the 'Alert's' wardroom it 
reached 4-82 (Dr. Moss, R.N.); and in the 'Discovery' 
lower dock 5-57 (Dr. Ninnis, R.N,). 
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April 30 



GgnditiDDi nnder nhlcb ths ob 



In harbour, Eins going, hatches 

and lurrets oprn , 

Ditto 

Ditto 

At sea, lialtened down curpala, 

porta closeil, fans going . 
Same as April 30 . . . 

Ditto 

Ditto 

Dillo 



In harboor, witb biilcbes 
ports open, faria not guicg 
Sams, but fans going 
As May 3 ; Btill night 
Mtto; ports eloaed 
Ditto ; fans going 
DitU); windy night . 
At sea, not battfued doTD 
AsMaya .... 
Battened down, fans going 
Ditto .... 

Ditto ; npp«r-side hatches closed 
Ditto; fan a going 



Harhoar.fana going.iLfter hatchps 
and W.R. skylight open, good 

Ditto 

Ditto ; no fans, still oight . 

Ditto 

Ditto ; good wind down skylights 
and hatches .... 
Ditto; calm night 
Battctied down, at sea, fans going 

Ditto 

Ditto 




^^H Tarle ^^^^^^I 


^^H Cabie deliTery of the ibien shafu per hour.' Thirtj-two obBBTTatira^^^^l 




Average velocil; of fund, 160 reroluLions per minute. ] 


■ 
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,.„..„. 


»-.- 


Atta-nhott ' 
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April 12 


330026-4 


296430-6 


476643-7 




„ 12 . 


294138-0 


277«2a-a 


469872-1 






.. 15 


3109103 


362389 


490876 6 






„ 15 


22U410'a 


324321-6 


479987-5 








3UG84'7 


351248-4 


567532-8 






'.', 21 ' 


298207'2 


300987-0 


647380-7 






.. 23 


297908-6 


292438-6 


440801-6 






„ 23 


Irr.gulrtr movement 1 347S91-4 


483242-3 






„ 23 


2811728 


Irregular movement 


460873-0 








No move men f 


291134-2 


520*01-2 






.. 30 




351702-3 


8473400 






„ 30 


2790fl9'l 


310420-1 


407112-3 






May 5 - 


309676-7 


363423-2 


600 790-6 








280S79'6 


3101070 


4872390 








291874'3 




433100-5 








170498-7 


Not working 


4319Sd'0 








369700-2 


276984-3 


369800-3 










212398-0 


628391-5 








3698740 


S49195-3 


497321-8 








309998-6 


270403-0 


4443973 






'.. 18 


Not workiog 


Not working 


460711-7 






„ 22 


Irregolrtr movement 


Irregular movement 


310914-4, 






„ 26- 


Ditto 


2I0684-3 


6I001I-* 








Not working 


Sot working 


53a7ai-» 






„ 27 


27B876-3 


340691-3 


311389-4 






,. 37 


321443-2 


319455-8 


4762140 






June 1 


277691-4 


276731-1 


468401 -r ' 








Networking ; 185627-1 


' 6346d8-S - 








Ditto 190876-3 


500337-0 1 






„ 2 


226365-7 364ii54-5 
313341-3 1 389548-5 


492246-0 
497201-0 




Menu hourly 1 
deliTBry [ 


233631-9 302627-9 


479466-0 


M««i daily) 
dalivery f 


68(17165-6 7263067-6 


10786200-8 


Aggregate lOUl daily delivery . . 24,856.*34 cubic feet. 1 




' Tbo late Professor Partes kindly lent the anemometfni uaad io thsM 


m 


^_ eiperimenta. ^^H 


^^^^^^l^^^^^^^l 
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Ventilation of the Magazines. — From tte very nature of the 
case the magaziaes afe es.cluded ae iQuub as possible from alt 
estemal commauication, and it will bo easily understood how 
defective the ventilation muat be under such circumstances. 
Indeed, it was long a dEsidcratuin how this could be improved 
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-with safety, until a plan was suggested by Captain Jerning- 
ham, B.N., the leading features of which are Hhown in fig. 37, 
Plate XXV. 

From a Deaagulier'a fan, usually worked by hand, a main 
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shaft leads downwards to the floor of the m^wne, whiere it 
divides Rjiametricanj into several branchea, each of which 
commaoicatea with the interior, having' the opening protpcted 
by & little copper grating. To complete the system an uptake 
shaft is provided od either aide. This scheme woold appear 
to have triven the initiative to the pIi^iHiii system of ventila. 
tioii, which has since been so generallj" adopted. When the 
fan is in fall play, the displacement of dost from the floor of 
the magazine often becomes quite as serions an evil as the 
temporary inhalation of a little more carbonic acid than nsoal. 
There is good reason to believe, however, that this defect 
wonld be remedied and a. better result, generally, obtained by 
naing extraction rather than propalaion, the inferiority of 
which latter has been elsewhere snfEcientiy shown. 

To what has been already said in relation to ventilation, 
ventilating tubes, relative aiae of main trnnks and offshoots, 
bending at angles and sabdivision, some practical remarlcs on 
the foUowiDg important topics abonld be added : — 

1. The vitiation of air by a single individnal in a given 
air-space per honr, and the amonnt of fresh air reqnired to 
keep the air of sncb space np to the standard of practicable 
purity for respiration. 

3, The measnrement of cubic space available for respi- 
ratiOD. ■ 

3. The chemical and microscopical examination of air. H 

4. The porification of air. H 



1. The amonnt of carbonic acid in the external air may 

be taken as '4 per 1,000 vols., and it will be at once admitted 
that it woald he quite impracticable to renew the air of any 
eircnm.Hcribed space so freqnently as to keep the CO^ down 
to that proportion. Since, therefore, a certain amount of 
vitiation is inevitable, the qoestion arises how much shonld 
be admitted as the standard of practicable purity ? It 
has been shown by Pettenkofer that a single individual 
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will evolyo by reapiratioa '6 of a cubic foot of COj in an honr, 
which amount will of conrse be donbled at the end of the 
second hour shonld no interchange have taken place. Thus, 
if the air-space = 1,000 cnbic feet, tbe CO2 will be '6 per 
1,000 in tbe first hour, which would require 2,000 cubic feet 
of fresh air to dilute it to "2 per 1,000, or "6 if we also take 
into account tbe initial amount in tbe air, namely "4 per 1,000 
vols. We see, then, that, as a rule, each individual should 
be supplied with 3,000 cubic feet of air per hour, to maintain 
the air of any breathing space in tbe purest condition which 
is practically attainable. 

2. In the moasurement of cubic apace available for respi- 
ration, three simple rules mnat be observed : — 

1st. To take the largest measurBments of length, breadth, 
and height that the space will admit of for the main cubic 
capacity. 

2nd. To take the capacity of all irregnlar spaces and 
recesses in ooramnnieation with tEie principal apace, to which 
the sum shonld be added. 

3rd. To take the measurement of all obstructive bodies, 
projections, and everything that would impinge upon the 
available air space, and subtract tbe sum from the gross cubic 
capacity already obtained. 

It will greatly facilitate calculation to take the measure- 
ments in feet and decimals rather than feet and inches, and 
for this purpose the following table will be useful, copied on 
a slip of paper to assist the memory : — 

OlsE FiJOT. 



InohBS . 
Dociranl 1 
afoot ' 


1 2 3 

0^ 047 o"25 


4 5 6 
0-33 0-43 0-50 


7 8 B ' 10 11 12 
O^&a o"^e7 o"^75 ' o"83 0^ ^00 



Naval architects use Sterling's rules in the measurement 
of areas bounded by a straight line as a base, and a curve line. 
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If, however, every snoh area be regarded as tbe segment of a 
circle, a simpler method is the following, taken from Pro- 
fessor Farkes'e ' Manual.' Tkas, the area of the segiueDt of a 
circle ^ ^ of the product of the chord and height plus the cube 
of the height divided by twice the chord: (ChxHxf) +^51, 

Next in importance in a practical sense is the measurement of 
triangnlar spaeea, which is very simple. Thus, the area of 
a triangle ^ the base x J the height, or conversely the height 
by ^ the base, and it will be observed that areas of the 
most irregular kind will admit of being divided into trianglea, 
BO that the measurement of all may bo added together 

When the measurement of the whole cubic space has b 
ascertained, and then divided by the number of individoaJ 
occupying it, the result will give the cubic space per he* 
available for respiration. 

3. In the chemical and microscopical examination of aid 
many of the processes exactly resemble those employed in 
case of drinking-water. Thus, by employing a measured aspj. M 
rator and drawing a definite quantity of the air to be tested 1 
through a series of wash-bottles, each charged with 100 co. 
of pure distilled water, all soluble matters will be arrested i 
the water, which may then be submitted, as such, to chei 
examination. 

The ammonia should be tested with Neasler's fluid, thai 
osidisable organic matters with the permanganate of potas- 1 
aium, after the manner described under the head of thaj 
' Chemical Examination of Water,' 

On the other hand, all the suspended matters, which v 
form a settlement at the bottom of the bottles, should be coI>, 
lected in conical glasses, taken up with a pipette, and examinee 
under the microscope, 

Aa the proportion of carbonic acid may be taken as ih«^ 
most reliable index of the whole organic impurity present ial 
any air-space, the method of determining it should be simple,.! 
efficient, and thoroughly understood by the operator, Petten-Lj 
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kofer'a method, so clearly stated with all the i 
cautions in Parkea's ' Practical Hygiene,' should be chosen for 
this purpose. The materiala required are comparatively in- 
expensive, and when once obtained vrill be always ready for 
nse. They are the following : — 

1, A g-lass jar of ahont the capacity of a gallon or 4^ litres, 
with a wide month fitted with an india-mbber cap- 

2. A bottle of clean lime or baryta water. 

3. A Holntion of crystallised oxalic acid, 2-25 grammes 
to a litre of distilled water, 1 c.c. of which is equivalent to a 
milligramme of lime. 

4, A wooden stand with a small burette carrying 10 c.c, 
with an india-rnbber pipe, glass nozzle and pinch-cock. 

5, Any small glass vessel that will hold 30 c.c. and a glass 
stirring rod. 

6. An ordinary pair of bellows with abont a yard of india- 
mbber tnbing to fit oa the nozzle. 

Thns provided with apparatns, the operation is simple 
enongh- 

First ascertain the critical capacity of the jar in. cubic 
centimetres by filling it with water and then measnrinw off 
the water. When the capacity of the jar is determined, it 
should be thoroughly dried for nse. Next introduce the 
india-mbbev tube attached to thebellows, which is to be blown 
energetically for a few minutes to dislodge the air contained 
in the jar. The air of the locality to be experimented upon 
will replace the air so expelled, and shonld be immediately 
shut in with the india-rabher cap, having previously introduced 
60 c.c. of the alkaline solution. 

If lime water is nsed, its alkalinity should be ascertained 
by placing 30 c,c. in the glass vessel, and then dropping in the 
acid solution from the burette until it becomes nentral to test- 
paper (litmus and turmeric). The number of c.c. used 
should bo noted as the first alkalvnity. 

The lime water in the jar should be shaken abont and then 
allowed to stand for eight hours, when 30 c.c. should be taken 
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out aod tested as before, tbe number of c.c. used bein^ noted 
aa the second alhalinily. Tbe latter amount should be taken 
from the former, and the difference multiplied by the factor 
■795, ■which by converting weight into volume will give the 
number of c.c. of COj contained in the jar. This amount 
being then divided by the capacity of the jar, minus 60, to 
allow for the quantity of hme water originally tntrodoced, 
will give the CO^ in volnmee per 1,000 which we desire to 
determine. 

As air expands in the proportion of '2 per cent, for every 
degree o£ Fahr., the atandard being 32°, a correction mnat be 
made for temperature. Thus, if the temperatare is 60% 
60—32=28 X ■2=5-6 per cent, to be added to the result. Or 
the latter may be multiplied by 1'056. .■.l-103xl-0o6=l-154 
per 1,000, the corrected result. If the temperature is below 
32°, say 27°, deduct this from 32°, and multiply the difference 
^5 by ^isl-O percent, to be subtracted iormnltiply the reenlt 
byl'O0--010=-99O. .-.1-103 X '990=1 '092. (Parkes.) 

The relative humidity of the atmosphere should be deter> 
mined by consulting tbe wet and dry thermometer, with 
which the humidity of the enclosed air-space should be 
compared. 

In relation to iron sbips it is provided by Article 1227, 
page 395, ' Queen's Regulations and Admiralty Instructions,' 
that ' when it is impossible to dry out completely any of the 
compartments, bilges, or wings of an iron or composite ship, 
in order to coat them with composition, paint, or cement, lima 
slaked thoroughly to prevent injury to the composition is to 
be placed in the water contained in such places.' (The addition 
of carbolic acid would no doobt be an improvement.) 

Also, by Article 1229, ' tbe following precautions are to 
be observed while men are engaged in cleaning and coating 
the double bottoms of an iron ship : ' — 

' (a) The air-fan with hose is to be freely used for pumping 
in fresh air before the men are sent down, and while they are 
at work. 
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' (fc) A leading stoker is to be responsible under the engi- 
neer in charge of the party, that no man enters a compartment 
□nless a light has been held in and left at the bottom of the 
compartment for at least five minntea, to ascertain the pnrity 
of the air. 

' («) Still greater cantion is required when the compart- 
ment has only one exit. 

' (d) Commnnication is always to be kept tip between the 
men in the inner compartment and those who bare access to 
the ontcr air ; and 

'(e) The men are to be warned that they should leave 
ii compartment immediately the light begins to bura dimly ; 
a candle is to be supplied to each party, as a surer test 
than a lamp, since it might be thonght that a lanip burnt 
dimly for want of trimming. 

' (/) The same precaationa are to be taken when examining 
boilers and bankers, in accordance with Article 913, which 
provides that the engineer "will take care that whenever 
boilers are opened np sufficient time is given to allow any 
foul air to escape, and that before any one is allowed to enter 
the boilers or bunkers the purity of the air is ascertained as 
directed by Article 1229.'" 
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CHAPTEE III. 

WATEH BCPFLT, 

Skction l.— Oeneral BeDiarks. 
TuK importance of a good supply of wholesome water for si 
U80 muBt Im) evident to everybody, though it is more partici 
lurly felt by those who have at any time experienced the d 
uomfort of short allowance at sen, or the i^sue of bad v 
trnder L'irunnistanoeH permitting of no remedy. 

As & rale, in every ship a drinking tank is fixed in a 
venient place near the main hatchway on the main deck, i 
it is only on extraordinary occasions that it bocomes neces 
to place it under restrictions. There is also, very freqaeatlyj 
a eimilar tank on the lower deck free at all times. 

The usually athletic duties of the sailor, whether stationec 
on deck or aloft, lead him to drawvery largely upon the v 
tank, and with this is inseparably coupled the responsibility c 
those whose duty it is to see that the water is of good qnalifr 
Moreover, as this article is, in ordinary, so freely consumec 
the seamen, we can readily understand how it ia that e 
traceable to this source ahoald spread so rapidly through I 
ship as they are too frequently known to do. 

The origin and spread of & certain class of diseaaes, dne to 1 
the contamination of the driukiag water, was long known ta I 
the Government of India, until it was decided in 186C that I 
competeut analysts should visit the various military stationfl ] 
and draw up accurate reports as to the condition of the water I 
in use. This duty at first devolved upon civil officers, bnt of I 
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late years it h&a been conducted by military snrgeons in- 
Btracted in the laboratory of the Netley Medical School. 

It is very satisfactory also to know that the chemical and 
microscopical examination of water to which any suspicion 
might be attached can now be made by naval medical officers 
on their own responsibility, instead of seeking the necessary 
information from without as in former years. 

While bad water cannot be deprecated too much, good 
water cannot be too highly extolled ; more especially if wo 
share in the views of Pliny, who could not understand why men 
went to BO much trouble and erpense to manufacture drinks 
of various kinds while nature had furnished them so abun- 
dantly with the best of all bevoi-ages without cost. 

Water is the grand vehicle of all the nutritious materials 
which are applied to the support iind growth" of oi^nic beings, 
and hence arises the question as to its comparative utility in. 
chemical purity, or while holding iu solution the various con. 
stituents normally present in it as drinking-water. However 
this may be, it is probable that, whether such constituents are 
primarily combined with it or subsequently taken up by it 
on entering the system, the result wotdd be practically the 

In the ordinary sense good potable water may be said to 
be that which contains no deleterious materials, nor excess of 
those which are admissible from their more constant presence ; 
and although our knowledge is yet very imperfect in relation 
to this subject, useful tables have been made to show what 
maximum proportion of each substance may be present without 
exerting a prejudicial influence on the health. 

With the exception of carbonic acid and perhaps iron, the 
gaseous, saline or other constituents should not be in such 
quantity as sensibly to affect the taste or smell of the water. 

The absence of all colour and suspended matters gives 
brilliant transparency to water, and evidence of the complete 
solution of the several substances contained in it, though no 
guarantee of its intrinsic purity. However repugnant to the 



convictionB of practical men 
had better accept it at once 
adoption at eome future time 



this simple leBBOD may be, tbe 
than wait for its more j 
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Evaporation, condenaation, and fall, are the three f 
processes by which a continual circnlution of the 
element is maintained in nature. Of the total amount of r 
falling npon the surface of the earth, a certain portion, varyiD|| 
in different localities with the permeability of the s 
penetrate downwards, until it reaches a less penetrable atrs 
turn, above which it will accamulafe and take a further nnderJ 
ground course, determined by the inclination of that 
towards some point where it may cross out at a lower le' 
and the water will reappear !is a dripping spring. If, on tlu 
other hand, the strata do not become superficial, but eontinni 
to slope downwards, the water may be thus conducted to g 
very great depth, whence it cannot ascend, except thei 
be some defect or fissure in the beds, either occurring natural^ 
or made by human skill, as in boring for an artesian well. 

Springs situated in the high lands give rise to streamlet 
which, after a longer or shorter coarse, run together, and t 
common hulk being angmented by tributaries as it 
towards the sea, may finally roll as a mighty river. 

From the foregoing remarks it will be seen that beaidoi 
the water of lakes, ponds, and brooks, the three princip 
descriptions of so-called natural waters are — (1) rain, (2M 
spring or well, and (iS) river water, opon each of which s 
few observations may hD made. 

1. Bain water is, perhaps, the purest natural water.l 
Ammonia, nitrous and nitric acids are the only subatanceaa 
which pure atmoapherio air can impart to it. Chlorine, f 
ohloride of sodium, and the small trace of iodine si 
present in rain water, are probably derived from the sea, I 
Principles resulting from the combustion of coal, and the 8ol-,| 
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pl,u™, 
cloBsed 1 



fen off in m aim factn ring districts, may be 
others having a purely terrestrial or local 
origin. 

Rain water from its solvent property ia well fitted for 
various uses to which it is applied by man, aud the numerous 
purposes which it serves iu the economy of nature. Its primi- 
tive purity, however, favours its dangerous contdminatiou 
with lead when conveyed by leaden pipes or received into 
cisterns lined with that material. When collected iu the 
neighbourhood of towns, it should be boiled and strained to 
fit it for use. 

Dew diflers from rain wat«r chiefly in containing more 
atmospheric air ; aud ice water, when first obtained, differs from 
both in being destitute of air. It is for the same reason 
mawkish and insipid, and no fish can survive long in it. Snow 
water' is similar in this respect. 

2. Spring water of course will vary as to the nature and 
amount of the materials which it holds in solution, in accord- 
ance with the conditions of its aonrce and the composition of 
the strata through which it has passed. It contains most of 
the matters found in rain water with the addition of others, 
Ruch as the salts of lime and magnesia, and when these are 
abundant the water is proportionately hard, — though this 
hardness, as indicated by the soap test, is often also due to 
free carbonic acid, as well as the carbonate of lime present in 
the water. 

Dr, Paris Btates that large springs are in general purer 
than small ones, and those which occur in primitive countries 
and in silicious rocks or beds of gravel necessarily contain the 
smallest amount of impurities. 

When particular constitnenta greatly predominate, their 
therapeutic properties are often highly estolled.' 

3. River water mostly originates in springs, as before 
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mentioned, and is commonly augmented 
flows over satid or gratiite it is fooad to be comparatiTely p 
depositing in. its course many earthy salts, esfiecially those of 
lime from the escape of carbonic acid. 

The UDieellalar plants and animals are in much j 
abtmdance in river than in spring water. 

Wlien lakes have an ontlet, the properties of the ^ 
corrBBpond mainly with those of river water; but if tbere^ 
no outlet, there is more scope for the development of animal 
and vegetable life, and for the decomposition of organic re- 
mains. Or the water may contain the same ingredients as 
the ocean, but in a more concentrated state. These salt lakes 
are highly interesting in a geological sense, for there ia in. 
dubitable evidence of their having been nplifted froni the sea, 
beneath which the surrounding land was once submerged. 

The constant evaporation going forward, and by whio 
they occasionally become so concentrated, ia compensated foj 
by rainfalls and diluting streams of fresh mater, Shoald ij 
lake of this kind sufEer an inundation of fresh water at anyj 
time Bofficient to break down the barrier and make an ontlef 
for the water charged with its salts, though e 
logical epoch, it might be swept away in a week (e.g., Axoeti 
can lakes). 

Little need be said of marsh water, which is nsnally in ^ 
stagnant state, charged witli decaying organic matters, aatt 
exhaling noxions principles. It .should be remarked, how 
ever, that the brownish tint often occurring in waters flowing 
through bog lands is not found to be associated with an^ 
definitely unwholesome effect. 

The waters of sluggish streams moving through 1 
country should always be avoided in watering ship. On the 1 
other hand, when the land is diversified by hill and dale, any^ 1 
spring discoverable will be likely to furnish good water. The J 
general features of the country will afford the means of judg-.J 
ing where water would probably be found were it necessary I 
to dig for it. 
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On the shares of a contineat or island with a moantaiuous 
interior, the reeervoir of fresh water usually reaches close to 
the beach, as at King George's Sound, wbei'e excellent wat«r 
may be obtained by digging within a few feet of the ripple. 
In Western Aastralia, however, round the whole coast line of 
Shark Bay, at least 300 miles where the country is flat and 
mono ton ous, not a single streamlet was encountered by the 
Burpeying officers of H.M.S. 'Herald.' Exploring parties 
were sent in difierent directions to dig for water, bnt without 
success ; and when some of the miserable aborigines of the 
district came on board they only begged for water. In one 
place a deep bat dry pit was observed in the sand, with a 
large melo or melon shell at the bottom of it, evidently the 
iuatmment with which the pit had been dug in search for 

If the bed of a brook be of pebbles and sand, and the 
banks sloping or abrupt, and its coarse rapid, there need not 
be much further question as to the good quality of the water, 
though it is always well to follow tbe banks of the stream for 
a little distance towards its source, to see thei'e are no stag- 
nant pools or other causes of pollution in communication 
with it. 

In high winds the specifio gravity of tbo surface water ia 

I Section 3. — Condensed Water. 

The credit of having been the first to saggest and carry 
out the distillation of fresh water from the sea is claimed 
for several individuals, who all uevertheleas considered that 
it was necessary to mix particular substances with the water 
in order to obtain a satisfactory result. In the yearl7til, 
however. Dr. Lind was fortunate enough to discover that 
sea water simply distilled, without the addition of any ingre- 
dient, afibrded a water as pure and wholesome as that ob- 
tained from the best springs. 



Rude methods of distillation, tiaing the ship's coppers witti 
atill-heodB and worm tubs, inverted tea-kettles, or the hai 
pump with gun-barrel condensers, Ac, were carried 
practice from time to time as suggested by Dr. Lind. 

I*ord Ternlpim savs (Bacon's ' Nat. Phi!.,' art. 9, ex. 8 
' It hath boon observed by the ancients that aalt water boili 
or boiled and cooled sgniti, is more potable than of itself rai«^ 
and yut Ihu tiiHt« of salt in distillations by firo riseth not, I 
th« distilled waters will be frenh. The cause may be that thai 
wilt [wrt of the water doth partly rise into a scum on the top, ■ 
and partly gooth into a Kediment in the bottom, and i 
mther a separation than evaporation ; but it is too ^obs tdM 
rise into vapour, and so is a bitter taate likewise ; for simplea 
distilled waters of wormwood and the like are not bitter/ 
However, it was not the salt itself nor the bitter taate whichl 
was 8Hppoaed to rise in the distillation of sea water, bnt a 
bituniinoud substance and a spirit of sea salt, which had bee 
the unanimous and nn controverted opinion of chemists op i 
the ditte of Dr, Liod'a discovery. 

Sir Hiohard Hawkins, with four billets, was repreaente 
to have distillud a hogshead of water wholesome and noarish- j 
ing; and Dr. Lind rea.soned, that the billets were used for 1 
making wood ashos is apparent from a letter written by Cap. | 
tiiiu Chapman Ui Dr, Kothergill ('Lond. Mag.' for AngnsiJ 
irny), where the captain gives an account of bis distilling -J 
frosh water from the sea, Grst with the assistance of soap, then f 
of wood ashes, having lost most of his water in a hard gale oC'l 
wind, 

Not many years after the death of Lord Verulam several 1 
oxperirocntB were made on board ships at Spithead by Silt J 
Theophilus Oglethorpe and others, who bad obtained a patenfcv 
for distilling from the sea a water fresh and potable by meanaj 
of additional ingredients. In 173d Dr. Hales proposed anotberl 
method, but that which was devised by Mr. Appleby in l?53'f 
attracted the attention of all Europe. The following aim 
inent is extracted from the ' London Gazette ' of January 22, I 



1?54: — ' llr. Joshua Appleby, of Durliam, chemist, having 
discovered an eaay and espeditions raethod of rendering sea 
water fresh and wholeBome at sea, and the same on a reference 
to the Admiralty having been thoroughly examined and ap- 
proved by the College of Physicians and the CommissiDners 
of the Victnalling, the Lords Commissioners for execatiug tha 
Office of Lord High Admiral of Great Britain and Ireland 
have published the process used by the said Joshna Appleby 
in the "LondonGazette," that so nseful a discovery may be nni. 
versally known. It is as follows ; — Pot 20 gallons of sea water 
into a still, together with six ounces of lapis infernalis and six 
ounces of bones calcined to whiteness and finely powdered. 
Prom this 15 gallons of fresh and wholesome water may be 
extracted in two honrs and a half, at the espense of little 
more than a peck of coals.' This proportion of ingredients 
vtiU answer very well in these northern seas, but in some parts 
of the Mediterranean or Indian seas, where the water is more 
salt and bituminous, the quantity must be increased to nine 
ounces of each. The ship's boiler should not be used for this 
process, what remains being very noxious. To remedy this 
latter difficnlty, Dr. Butter snggested the use of capital soap 
leys, Dr. Alston limestone, and Dr. Hales powdered chalk. 

These facts speak for themselves, and incontestably show 
that the credit of having discovered that no ingredient whatever 
is necessary for the distillation of fresh water from the sea is 
due to Dr. Lind. 

The distilling apparatus iu former use is now quite super- 
seded, since the introduction of ateum power has been so 
general in the navy. The qaaatity of water condensed while 
under steam in vessels of war is usually so ample that it ia 
rarely necessary to supply them with water in any other way. 
In the ordinary process of condensation the water passes over 
quite devoid of air, and is too often conveyed to the tanks at 
a high temperature, evolving steam, and precluding the ab- 
sorption of air, which is always present in good tasting and 
wholesome water. To meet this deficiency Dr. Normandy has 



142 CONSERVATIVE HYGIENE. 

a patented apparatae, which is not only eoonomical, 
invalnable resonrce in a hygienic sense. The water | 
', aL'rated in this way is perfectly wioleBome, and I 
we have the satisfaction of knowing that it may be freely ' 
drawn from the tank without prodncing disease, which, t 
only spring from the canaes already allnded to. 

In this connection it will be important to bear the follow- 
ing facts in mind : — 

1. Both sea and freah waters contain air with a, larger j 
proportion of oxygen and carbonic acid than exists in the same ' 
amonnt of atmospheric air. 

Thns : 100 volumes of atmospheric air contains — 

Oxygen, 24; and carbonic acid, jjjs^. 
100 volumes of air in solution in water contain — 
Oiygen, 32—33 ; carbonic acid, 40 — 42 

2. Rain water contains 15 cubic inches of oxygenated air 
per gallon of the following composition : — 

Nitrogen 3-20 

Oxygen ...... 504 

Carbonic acid 6-26 

3. Sea water contains two-thirds less of oxygenated air 
than rain water, i.e., only 5 cubic inches, the larger half of 
which is composed of carbonic acid.' 

' The total qnanttCj o[ diEsoWed gnuB in sea vater were found bj 
Mr. Wm. lant CarpflQtBr to ttTarage 2fi rolnmefl in 100 Tolomas of WbIm, 
Average of thirfy analyses of snrfapB water: — 

rcr-centogo Prnporiion 

Oijgfn .... 23-046 , . 100 
Nitrogen .... fi4-ill , . 216 
Carbonic acid , , . 203*3 . . 80 



As a geneial rule, the proportion oroijReo was found to diminish, and 
that of tarbonic add to iDCrease, with the depth, as bIbo with the ratio of 
the development of animal life ; the latter particnlar vaa bo frequent]}* 





DH. NOHMANDTS AFPAEATUS. 

Dr. Normandy's apparatus (fig. 38, Plata XXVI.) consiata 
mainly of three parts, riz, : 1, an evaporator ; 2, a condenser ; 
and 3, a filter. The first takes adrantajje o£ the beat di 
from the steam in the fasciculua of tubes of the evaporator A 
to drive off the oxygenated air contained in the sea water sur- 
rounding those tubes. In tlie nest place, this air ia conducted 
by air pipes into the condenser B, where it commingles with the 
water as it is condensed. Finally the condensed aerated wat*r 
is conveyed into the filter c, from whence it is conveyed by a 
pipe and hoae into the tanks to be stored for use. The air-pipe 
is of such considerable length, and the flow of salt water through 
the apparatus so constant, that the water is quite fit for coo- 
sumption soon after it leaves the filter. Thus far a general 
idea may be formed of the process which must now be more 
particnlarly described. 

1. The steam-pipe a leads into the cap h connecting the 
upper ends of a sheaf of pipe c, through ivhich it passes to the 
cap d, connecting their lower ends. Prom the latter a pipe e 
leads to a steam box or trap/, with a ball-cock which only 
allows the distilled water to pass by the pipe ;/ to the cap 7i, 
Burmounting the lower sheaf of pipes i in the condenser B. 
Having descended throngh these tubes to the lower cap fc, it 
thence flows into the filter c, from whence it is drawn ofTby 
the cock I. 

2. The filter is divided by a vertical septnm incomplete 
below, BO that the water mnst descend throngh the charcoal 
of the first chamber, and ascend throngh that of the second, 
affording ample provision for ita purification. 

3. Sea water is introduced into the apparatus by the feed- 
pipe m, fills the condenser and the lower end of the air-pipe n, 
commnnicating with it. Passing along the pipe o, it fills the 

□bserreit by Mr. Carpenter that be irould predict a good ur bad haul of the 
dred|;e in a f^ven locality from the relative proportion of the g&aeoaH 
elementa in the bottom water. 

The total solids in soluLion in sea wat«c may range between 3,920 and 
19 per 100,000 ce. (Frankland). 
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floor of the priming.box ji, atid is condncted by the pipe q into 
the evaporator a, which it fills up to tbe ]>erforated plate r, an 
air-space remaining above that level being indicated ex- 
ternally by the gauge s. The waste sea water escapes by the 
pipe t. 

4. The air contained in the sea water is driven ofi^ by the 
heat of the steam and hot water in the two first bandies of 
pipes; passes into the long air-pipe at m from the water in 
the condenser, and into the air-space v from the water in the 
evaporator, as well as from the water in the priming bos to 
the air-space above it. Tbe miied vapour and air therefore 
pEiBBes in the direction of the arrows from the air-pipe n, 
furniabed with a bnlb to prevent priming into the air-space 
of the condenser. From the latter space it enters the priming- 
box by the pipe u\ and from thence it traverses the pipe x to 
enter the cap of the npper sheaf of pipes, y, in the condenser, 
and then triokling down joins the condensed water in the 
lower sheaf of pipes by the short condnit, z, when the process 
of aeration is complete. 

There are, of course, in the actua! apparatus numerona 
cocks and appliances required for the efficient working of the 
whole, but these have been purposely omitted in the diagram 
so as to sim-plify it as much as possible. 





{Detcriptioa of Plate XATZ) 




FIO.SB.-A, TbBBTapi 


mtor. B.The™nd«i«r 


P, Tho Alter 


n, Steam.plpd anMrlog 












pipe > ii eonn 


BcteiL This leads lo/, a 




trap. ?,A vLpo lading 


bom / lo A, 11 




}awa ihal 


r plpm of B. i, A recef 


rer froQi whioli 


Uio ciistmefl flows Into 


filter o,«na U dr>v,-ii off by (, the ™t€ 


-<»ck.wit)i w 


hlch the how loading to 


thctsaH iBoonnucled. m, Tbn feed- 


ilpe for sea we, 






eiido[».theah-irfpe. o 


A pipe (or the 




tbeBoorotp 




nioh it Is coud 


iictol by?, a pipe, to Lho 




r, A pertoraWd plate i 








(, TUB waatt 


MB-watar pipe, n, An 


1 «p«nrion of 


Uien.he ».recrfvlng th 


di«D gaged ai 


r ttom tliH .-afer of tbe 






I Lug -with p. 


I, A pipe couueotlng p 


rith y. It. upper ,bmt of pip» in tho 




A short conduit, by »hi 




poors and air blend with 


L: 


itwm la A. bat atiU mor 


palectlfiai 


and*. 



I 

I 
i 



146 60H8EE7AT1TE HTGIEHB. 

It is important to observe tliat for every gallon of fresh 
water produced, abont aii gallona of sea water pase through 
the apparatus. Thus, though, as before mentioned, eea frater 
contains two-thirds less oxygeDated air than fresh, it follows 
that double the quantity of air capable of being taken np by 
fresh water is furnished to the pipes of the condenser. The 
air begins to be expelled from water at a temperature of 13(1° 
Fahr., and is quite dissipated at 212°. Recently distilled 
water, therefore, contains no air. 

From 3^ to 4 per cent, of salines, and mnch organic 
matter, render sea water unfit for domestic pnrposes, mnch 
less for drinking. Now, though the salts are left behind in 
the mother liquor, the organic matter is carried over in the 
process of distillation, having also Dudergone a certain change 
by previous contact with the heating aurfa.ce. This change 
will he more perceptible in the flat and disagreeable taste of 
the water when the heat is intense, and, aa a consequence, 
the process ia more rapidly condncted. It has, moreover, 
been abundantly proved that re- distillation doea not qaite 
free the water from these subtle organic matters, so that the 
more effective process of filtration is now very generally 
adopted. 

Section 4. — Storage of Water, and Watering Ship. 

In former times water was stored in casks on board ship, 
and the evils connected with this systeni were both many 
and great. Of late years, however, casks have been super- 
seded by iron tanks, with many rcsultiog advantages.' 

In a newly-commissioned ship the holds should be care- 
fully swept out, and every strip or shaving of wood remaining 
in the limbers and lower openings between the floors and 
timbers removed, so that no particle susceptible of decompo- 
sition may be overlooked. The limber passages in particular 
should be searched with a rod to see that they are clear, so as 
■ Iron tAnka uppear to hare been flrnt brought iato use abant ths year 
1819, from whicti time their adoption became graduallir moce geneisJ. 
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to allow all water from leakages to find ita way to the pump- 
woll. As mncii moiatTii'e as possible sfionlii be taken up by 
hand, and the limbere dried as fai- as practicable. The hold 
and store room should nest be carefully whitewashed, the 
whitewash being mixed in the proportion of 1 to 80 with 
carbolic acid. This done, the plan of the stowags of the .hold 
supplied from the dockyard will point out how the b&liaat 
should be laid, as a foundation for the water tanks to rest 
upon. The pigs of ballast, so-cailed, are elongated square 
blocks of iron, having a hole at cauh end for the convenience 
of transporting them with chain hooks, and they vary in 
weight from 1 to 3 cwts. each. Upon this foundation the 
gronnd, or lower tier of tanks, is laid, and upon these, ^ain, 
the riders, or tanks, of the upper tier are placed. 

The tanks are sent down the main hatchway hy a strop 
and toggle in the man-hole, and transported to their places 
by Inff-tacklea. As soon as they are placed in situ, the lids 
are screwed on, that no filth of any kind should enter them, 
and the space between the tanks is immediately filled up with 
battens and chintzed. 

In stowing the tanks, when practicable, the corners with 
keyholes should come together for convenience in starting, 
and the lower keyhole should be clear to allow the water to 
run out freely. 

By using iron stays for supporting the upper tier of tanks, 
the ground tier can he made available without disturbing the 
upper, which is a great improvement where space may be 
required for other purposes. Some tanks contain as much as 
600 gallons of water ; the smallest are supplied for oil, holding 
about 20 gallons. 

A line-of-battle ship woald take in between 200 and 300 
tons of water, and a frigatio about 180 tons. Therefore, when 
the trouble of obtaining the water in the first instance, and of 
pumping it into the ship, is taken into account, the import- 
ance of making a selection of wholesome water at the outset 
moat be doubly apparent. 
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At all home porta and BritiBli stations abroad, as at Malta, 
Gibrftltar, Bermuda, and Halifax, ships are supplied directly 
with water from tank vessels, which are brought alongside so 
that the water may be pumped into the ship by leather or 
canvas hoee conveniently kid through one of the ports. In 
other cases, however, it may be necessary to take the water 
from rivers, streamlets, or springs opening near the beach, 
when it is either brought off' in casks or baricoes and started 
into the tanks, or in the ships' boats themselves, for ^hich 
pnrpoae they mnst be thoroughly cleaned out beforehand. 
This is what is termed ' watering ship in bulk.' In some 
instances the water is received into a canvas lining accurately 
fitted to the boat, so as to form a clean collapsible reservoir, 
calculated to do away with many of the disagreeables asso- 
ciated with the reception of drinking-water into an open boat. 



Section b. —Filtration. 

For many years back drip-stones and filters of variona 
descriptions have been in use in the officers' messes on board 
ship, bnt it is only very recently that any provision of this 
kind has been attempted for the benefit of the ship's company 
at large. The excellent filters devised and patented by Major 
Crease, however, are now in general use in the service, and 
duly appreciated by the sailors. 

The whole sabject of filtration is one of great interest, 
and many particulars connected with it are even at present 
bnt imperfectly understood. Some very practical and im- 
portant experiments with various filtering materials have 
lately been conducted in the laboratory of the Army Medical 
School, Netley, by Surgeon -Major J. Lane Notter, B.A., M.D., 
r.C.S., who obtained the following resnlts, as published in 
the ' British Medical Journal ' for October 12, IH'iB. 

Filtration through finely- granulated animal charcoal. — The 
albuminoid ammonia is diminished 100 per cent., the whole 
being removed. The free ammonia is not increased (none in 
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original). The orgatiic oxygen ia diminished 71 per cent,, 
the volatile solids 33 per cent. One of these filters esperi. 
mented on was a metallic one. The water was allowed to 
remain in it for three weeks, when it waa examined and 
fonnd to contain zinc in large quantity, evidently dislodged 
from the galvanised coating of tlie iron. The total solids 
were more than doubled. On testing for free and albaminoid 
I, the following resnlta were found ; — 



i 



0-2152 



Nil 



. 0141 



The water had thns taken back from the charcoal about two- 
thirds of the albuminoid ammonia, and had also absorbed a 
large amonnt of free ammonia. 

Filtration through a silicated carbon. — Treat-ed in the same 
manner as the granular charcoal, the resaUa were : — 

^V After three weelii 

■ Original wntor. After flltratJon. lu alter. 



Albnmiaoid ai 



0-3153 



The water had taken up a small quantity of fre 

but appears to have diminished its albuminoid by longer 

contact with the filtering raedia. 

iSjioii!/j iron, filter. — This, treated similarly, gives the fol- 
lowing feanlta : — 

Original water. After flUmtion. 



r l.DOO.DOO 



Fresui 



Nil 



Nil 



Nil 



The water has taken np nothing from the filtering materials, 
but has got entirely rid of its albuminoid ammonia by pro- 
longed espoanre to the filtering medium. 

A further series of eiperiments to test the keeping power 
of water passed through Tarioas filtering media, A sample 
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woB placed in a stoppered bottle and in a, bottle nnstoppera 
After a considerable number of daya had elapsed the^ n 
carefnlly esainined. The original water contained very liM 
sediment, and showed none on beiog kept. 

1. GranvJar charcoa! Jilter. — In both the stoppered t 
nnatoppered bottles a reddiah-jellow deposit showed itaelEJ 
which, nnder the microscope, appeared to be granular, i 
numbers of moving particles — the sphterobaoteria of Cohn. 

2. Siliaatedoarhon filter . — Notrace of sediment in 8toppere4 
bottle ; a little in the open, sample, containing a few n 
COCCI and one or two infnsoria. 

3. Spongy iron JilteT.— There is no trace of sediment c 
organisms of any kind. With reference to spongy iron a: 
filtering medium, we found that its action on hard water w 
much more satisfactory than on soft waters, Iron is exceed- 
ingly soluble in soft water, and the action of the prepared 
sand in removing the iron ia not nearly so effective as when 
hard waters were used, as these latter take Dp a smallei 
centage of iron. 

From the foregoing experiments we may, I think, adduce 
the following facts ; — 

1. Filtration through sand, is simply mechanical for thi 
moat part, and not to be depended on as a purifier, 

2. Water may be purified by animal charcoal to s 
extent ; that its action is extremely rapid on decomposing 
organic matters ; that fresh organic matter passes through 
ttnchanged ; and that water should on no account be stored 
after filtration, as this matter subsequently decomposes, giving I 
rise to low organisms. It is advisable not to leave the water I 
in contact with the animal charcoal for a lengthened period, I 
as it again takes up impurities from the 

'3. That spongy iron is undoubtedly the beel filtering | 
material ; its action is not ao rapid as charcoal, but (.here is 
no danger in prolonging the contact with the water. As far 
as my eiperiraenta go, it is the only safe filtering medium we 
have at present. It appears to act on all organic matter. 
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whether fresli or decompose cl, whereas cbarooal acts more aa 
a diatyser when colloidal substauceH are Ereah and in a state 
of extreme dilatioQ, and are certain to decompose after fil- 
tration. 

'One featni-e of filtering through charcoal mnat not be 
lost sight of — that charcoal becomes exhausted of its oiygen, 
and that fonl gaaes held in solution by the water may replace 
it ; its action is limited, and it requires constant attention.' 

Though much has been said above in favour of spongy 
irouaa a filtering medium, the car/eral of Major Crease, R.M.A,, 
which has been generally adopted in the naval service, is cer- 
tainly its greatest rival, having a laating-power equal almost 
to all other filtering materials. 



bphisical, chbmic4l, and miceoscopical elibjnation of 
Water. 
It is of great importance that the medical officer should be 
able to give a decisive answer as to the hygienic properties of 
any sample of water that may be snbmitted to him for judg- 
ment ; and although he may not always be furnished with the 
means of making an eihauative analysis, he may, with a very 
trifling addition to the usual apparatus supplied to him, obtain 
such qualitative results as shall afford him, in general, very 
i Tftluable information. 



* 1. Physical Eramiiiaiioih. 

The sample should be placed in a tall cylindrical glass 
vessel, if such is available, and inspected by holding it up to 
the light, and observing the nature of any suspended matter 
that may be pi-esent; and in particular, if any spontaneous 
movement is exhibited. 14'ote the transparency, lustre, shade 
of colour, amoll, or turbidity, if a,ny. The transparency and 
colourarebest observed by looking down through a considerable 
stratum ou a white ground. A alight bluish tint angura more 
favourably than yellow or brown, however taint. 
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There stould be no odour, nor any pecaliar taste in good I 
[ water, though, from the experimentB of Profeaaor de Chamnont, 
[ it would appear that, with the exception of iroD, a very con- 
I lidurablo amount of any or all the dissolved solids uanally 
I ooiiurring in water may exist without materially aflecting the 

■euHe of taste. Sometimes the hardnesB of water may be 

Htt mated by rubbing it between the fingers. 

2. Chemical Exaviiiialion. 

This subject can only be treated in a very general way in 

Lihe proaent work, Indeed, qualitative results are all that will 

a gtMml be needed ; and if ever a more complete analysis is 

WlUTAdi it will bo easy to conanlt Parkes's ' Practical Hygiene,' 

, vbioh will iiffonl alt the information necessary for this purpose. 

A stand of ordinary test tubes should be at hand, with 

the Bovoml ro-ngents specified in the following eiperimenta. 

FirHt olJBorve the reaction of the water to test-paper (lit- 
mus unil turmeric) and then proceed aa follows : — 



(«) Walvr Uimoiire Jit ruled. 

Kif ektnrinc. — Acidulate with dilute nitric acid and add 
nitrnto of silver solution. 

JSffcet.— Xti opalescence passing on to a white precipitate, 
({i-owinft darker by the action of light. 

Niitu, — In this case, as in the others following, the amouQt 
of tho substance present will be indicated by the intensity of 
th« pi'ooipitalo, and a little experience will enable the operator 
to uiitimat« it approximately. 

Fur lima. — Add oxalate of ammonium. 

hlffeel. — A white turbidity and precipitate of oxalate of 
lime. 

l<\tr tttlpkiirio acid. — Acidulate with dilute hydrochloric 
iu)!d and add solution of barium chloride. 

Kfi'ot. — A white turbidity or precipitate. 

Piir frw earlionic acid. — Lime water will give a white 



precipitate of carbonate of lime, more or less evatiesoent in 
ita chameter. 

For (tmimonio.— Add Neasler'e Quid. 

Sffeet. — A yellow or amber tinted precipitate. 

For nitrous acid. — Solution of iodide of potassinm and 
starch, after the addition of a little dilute sulphuric acid, will 
strike a beautiful blue in the preseuce of nitrous acid. Tile 
value of this test depends upon the promptness of the reaction, 
for nnder any circnmatanoea a blue colour will be developed 
in the lapse of time. 

For nitric acid. — Mix two or three drachms of the water 
to be tested with tlie same quantity of brucine solution in a 
test tube, then add a little concentrated sulphuric acid, the 
tube being slightly inclined so as to allow the acid to pass to 
the bottom withonb mixing with the floids. 

Effect. — A beantifnl pink ring, passing into yellow be- 
neath, will be formed at the junction of the flnida witb the 
acid. This appearance is evanescent, but by gently shaking 
the tube it will brighten up, and wane again for Eome little 

For organU viatter. — Take six or eight ounces of the water 
and boil it in a flask with a, few drops of solution of cbloride 
of gold for twenty miuntes. 

Effect. — If organic matter is present, the gold will be re- 
duced with the development of a violet tint, passing to pnrple 
and an olivaceous hue when the contamination is large. 

For alkaline Buljikide^. — The nitroprnaside of sodium will 
develop a beautiful purple colour with the snlphides, thongh 
not with salpharetted hydrogen. 

For tvlplmretted hydrogen. — The addition of a salt of lead 
to water impregnated with enlpbnretted hydrogen throws 
down a black precipitate of the snlphide of lead, or if ammonia 
be added to the water, and the nitroprusaide of sodium be 
employed, as in the last experiment, the characteristic pnrple 
colour will be produced. 

iron. — -Ferroaa salts are tested with the red prnssiate 



of potaBh, and feme salts with the yellow. A mixtnre i 
two will be most convenient for nae. 

Effect. — A deep green, paasing to a more intense bint 



(6) Water eonce>itrated to One-third or more. 

For phofpJiurlc acid. — Place some of the concentrated water 

in a test tnbe, add a little dilate nitric acid first, and then 

florae fiolntion of molybdate of ammonium. Boilfor a minate 

or two in the Same of a spirit-lamp. 

Effect. — A rich yellow colour, with a precipitate on 
standing. 

For mc^nesia. — Add a little osalato of ammonium to pre- 
cipitate any lima that may be present. Filter into another 
test tube. With this should be mixed a few drops of phosphate 
of sodium, chloride of ammonium, and liquor ammonite, and 
the tube set aside for twenty-four hours to permit the forma- 
tion of the triple phosphate, which usually assumes the feathery m 
form, and may be examined under the microscope. J 

For niJic'i. — A portion of the water should be evaporatedl 
to dryneSB, and the residue treated with strong hydrochloric ^ 
acid and then washed with boiling distilled water and ignited. 
This process should be once more repeated, when only pare 
silica or silicate of aluminium will remain behind. 

The more important indications alforded by the qnalitatiyfl. J 
examination of water are the following : — 

1. Chlorine in excess. 

(a) This may indicate that the water is derived from 1 
strata containing chloride of sodinm or calcium. \ 
Snch water may be alkaline from the presence i 
carbonate of soda^ and show little evidence of < 
ganio matter. 

(6) It may arise from contamination with sea water, in. J 
which case there may also be much magnesia but I 
little organic matter. 



(e) Contamination witK liquid excreia may be indicateii 
if also ammonia, nitrous, and nitric acid, organic 
matter, and phosphoric acid are present in notable 
amount. 

2. Lime in large quantity. 
(n) If thrown down hj boiling, is in the form of carbonate. 
(6) If little affected by boiling, sulphate or chloride. 

3. Sulphiric Acid in excess. 
la probably in combination with sodium when lime is in 
' small amount, under which cifcnmstanoes there may also be 
much chloride and carbonate of aodioj 



4. CurbOTii 






As ground air is highly charged with carbonic acid, in- 
creaaing with the depth, waters from deep sourcea are often 
strongly impregnated with it. 

Bubbles of the gas may be seen adhering to the sides of 
the glass containing sach water. So-called sparkling waters, 
though agreeable to the taste, may nevertheless be very impure. 

5, Ammonia large, 
(a) Without nitric or nitrous acid, probably of vegetable 

origin. 
(6) With nitric and nitrons acids, of animal origin. 

6. Niti-ous Acid. 
Without oxidiaable matter, recent contamination. 

7, Nitric Acid. 
Without oiidiaable matter, previous contamination. 

8. Flioe^lioria Acid Iti large tmnoitrtt. 
(a) Trom phosphatio strata (rare). 
(6) Sewage impregnation very probable. 
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3. Microsco^n'cal Examiiiation. 

The mioroacopical eiamioation of water may often sm 
sede tbe necessity of anything more than the nso of a Be 
qualitative testa ; bnt the subject is one requiring not only a 
competent knowledge of the lower forma of animal and vege- 
table life, bnt sufficient experience to discover the import of 
their preBeoce after their identification. 

We must not forget that living things as naturally aboand 
in fresh and salt water as they do upon the surface of the 
earth immersed ia tbe ocean of air ; and cooseqnently the 
mere discovery of living plants or animals in a sample of 
water conld afford no necessary indication of its impnrity. If, 
however, we study the iiatnral history of the forms in ques- 
tion, we shall find that the conditions of their existence will 
vary ho considerably as to inspire a hope that when we are 
better acquainted with them, we shall be able to draw more 
definite inferences on the whole. As to habitat, we find that 
some forma chiefly occur in lakes and ponds, some in stream- 
lets, some ia rivers, some in cisterns fed by river or rain- 
water, and others in wells. Some, again, rest in pure, but 
oonstently changing water, while others are only found in 
at^nant water, or where organic matter is undergoing decom- 
position. 

As ft rale, it may be said tbat bright green algals, unicel- 
lalar or filamentoas, afibrd a much better indication, than 
either dead or colourless forms, the latter being often para- 
sitic, and flourishing more usually amidst death and decay. 

When the suspended matters, and consequently the deposit, 
ia large, there can be no difficulty in taking up a portion with 
a pipette for microscopical observation ; but, if the water is 
Instrons and without apparent matters in suspension, it will 
be necessary to set aside a sufficiently large quantity in a tall 
glass for twenty-fonr or forty-eight hoars, to permit tbe form- 
ation of a sediment, however small it may be. 
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An ordinary ■watch-glass, or a simple disc of glass resting 
on a loop of alnmininm wire may he lowered to the bottom of 
the vessel, and again removed with tlie deposit for esamina- 
tion when a sofficient quantity of the clear water above it has 
been removed witLa siphon. Or the clear water may be drawn 
off to within two or three onnces, which shonld be well shaken 
up and transferred to a conical glass for secondary subsidence 
and examination, as in the case of nrtnary deposits. 

For farther information the reader is referred to the 
author's work on this snbject, published by Messrs. J, & A. 
Churchill. 

Chemical Tests akd Voldmetric Solutions bequired for 
Hygienic Purposes. 

A. Ordinary Test Solutions. 
1 and 2. Sulphuric acid, strong and dilntedi -, . , 

3 and i. Nitric. „ „ „ i "^^^ 

5 and 6. Hydrochloric ,, ., j ' 

7. Nitrate of silver, a strong solution. 

8. Chloride of gold (for organic matter) i One gramme 
P. Brucine solution (for nitric acid) f to the litre. 

10. Phosphate of soda (for magnesia). 

11. Oxalate of ammoninm (for lime). 

12. Miied red and yellow prussiates of potash (for either 
ferrons or ferric salts of iron). 

13. Molybdate of ammonium (for phosphoric acid). 

14. Nitroprnsside of sodiam (for alkaline sulphides). 

15. Chloride of barium (for sulphuric acid). 

16. Acetate of lead (for sulphuretted hydrogen). 

117. Ammoninm, carbonate of j (for recarbonating). 
18. Ammonia, liquor of f (for magnesia and otherpur- 
poses.) 
B. Special Salulions. 
1. Iodide of potaasinm and starch (for nitrons acid). 
Pr^aration : Iodide of potassium, 1 gramme ; starch, 20 
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grammes ; water, ^ litre. Make tbe iodide of potassium andl 
tbe Btarcb solution separately ; filler the latt«r, and then t 
the two together (for nitrons acid). 

2. Alkaline pernitLnganate (for aibnminoid ammonia}- 
FreparalioTi : 8 grammes of perraanganHte of potash andfl 

200 grammes of solid caastic potash dissolved in 1 litre o 
water. The aolation mnst be welt boiled, to free it &om s 
nitrogenons matters. 

3. Nessler'a soltition (for ammonia). 

Freparatifm : Aa directed hy Professor Parkes, ' Pi-actical | 
Hygiene,' page 82, 

C. Standard Sohitioni. 

1. Permanganate of potaBBiura. 0-395 grammes per litre, 
1 c.c. of which ^ 0-10 miHigramraes of oxygen. 

„ „ oxidiBes 0'28?5 milligrammes of nitrona acid. 

2. Nitrate of silver. 17 grammes to tbe litre. 
1 c.c. = 3-55 milligrammeB of chlorine, 

or 6'R5 milligrammes of chloride of sodinm, 

3. Iodine. 6*35 grammes, vrith a little iodide of potas- 
sium to tbe litre (for sulphuretted hydrogen). 

1 c.c. ^ 0'85 milligrammea of snlpbnretted hydrogen. 
Mnltiplying the aiuonnt in a litre by tbe short factor 0-164 
will give cnbic inches per gaUon. 

4. Chloride of araraoninm. 0'0315 grammes per litre. 
1 c.c. = O'Ol milligramme of ammonia. 

5. Soap solution. Frepnraiion -. Soft soap of tbe Pharma- 
copceia is mixed with spirit and water io equal parts. It mast 
be HO gradnated by further solution that 2*2 c.c. will prodnce 
a beady lather lasting for five minntes in 50 c.c. of^ 

6. Barium nitrate solution. 0-2G grammes per litre. 

7. Osalic acid. Three solntiona are employed, viz. : 
Ist. A strong solution ^ C-3 grammes to tbe litre. 

2nd, 100 c.c. of the strong solution mixed with ISOC-o. 

3rd. 100 O.C. of tbe strong solution and 700 c.c. of water. 
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With the first the alkaline solution (8) is graduated, equal 
parts of each neutralising each other. 

The second is used for determining the alkalinity of lime 
or baryta water, 1 c.c. = 1 milligramme of lime, or 2-73 of 
baryta. 

The third is used for graduating the permanganate of 
potash solution, which will be decolorised by equal propor- 
tions of the acid solution in the presence of sulphuric acid. 

8. Alkaline solution. Dilute the liquor sodsB or potassee 
of the Pbarmacopcsia with 8 or 9 parts of water, and graduate 
with the strong oxalic solution. 

1 c.c. of alkaline solution ■= 6*3 milligrammes of oxalic 
acid. 

The above tests and solutions are in accordance with the 
system pursued in the * Army Medical School * ; but farther 
detail in relation to their practical use in quantitative analysis 
would extend beyond the scope of the present work. 
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CHAPTER IV. 



3 tliua Far considered the subject of water Bnpply, there 
B befitting place for a Eection on personal clean- 
liiieBS and the cleftnliness of the ship respeotiTelj. 

Section A. — Personal Cleanlhiesf. 

Sir Gilbert Blaae qnotes a. passage from a letter of Gras- 
rau8 to a physician in York, written over three hundred years 
ago, soon after hia visit to England to show that the prover- 
bially cleanly habits of the English are of more recent deve- 
lopment. He noticed accumulations of filth in varions places, 
and attributed the so-called plague, and especially the sweating 
sickness, of sach frequent occurrence in England, to the almost 
total neglect of sanitary precautions or hygiene. Bot the 
Hollanders themselves being naturally acleanly people, would 
be likely to pass rather a heavy censure upon any apparent 
neglect in this particular observable in others. Dr. CuUen, 
however, ascribes the low nervous fever (typhus) of Britain 
to an infection arising in the clothes and honaea of the poor, 
who from sloth or indolence neglect to change their linen 
and ventilate their dwellings. It is only charitable, neverthe- 
less, to remark that poverty, while it narrows the necessaiy 
means of attention to the person, carries with it an indisposi- 
tion to use even those that are available in the estimation of 
others. How far this may be excusable or otherwise will, of 
coarse, depend upon the circumstances of the case. ' Nature 
has wisely so contrived our senses and instincts that the 



n gle t of leanlin ess renders a person loatlisome and ofTensive 
t h n If and others, thereby warning against those fatal 
d a that arise fi'Om bodily filth.' Emanationa from the 
hnman bo Ij imbning the clothes too long in contact with it, 
and t n Bed by the productaof respiration in crowded, close, 
a d !1 ntilated localities, appear to be the specific sonrce of 
jail, hospital, or ship fever, so-called. The often addnced 
case of the Black Assizes at the Old Bailey in 1 750 proves that 
tbia cause is altogether independent of pre-existing fever, in 
which particnlar it differs from specific infection in its re- 
stricted sense. Without going to this extreme, however, 
inattention to personal cleanliness is the parent of evila which, 
although not so striking in their primary effect, yet are cer- 
tain sooner or later to eiert their prejudicial influence on the 
human constitution. 

Every facility should be given the men for daily washing 
the body, and not to be satisfied with merely applying soap to 
the face, hands, and feet, which are ordinarily the only parts 
exposed, even to those who are responsible for the cleanliness 
of the division under their charge. Dr. Gihon, U.S.N., remarks 
that ninety per cent, of the men presenting themselves at the 
naval rendezvous are filthy in person, and ' every medical ofGeer 
should refuse to examine them in such a condition.' He 
admits that ' some few men-of-war's men are esceptions, but 
the great majority of patients admitted into the naval hospitals, 
from before the mast, are shamefully unclean. Always the 
first, and sometimes the only prescription they require is a 
warm bath and a clean shift of clothing.' At the present day 
no difficulty can arise from lack of water, or the want of time 
or a suitable locality for ablution. Lord Dundonald's axiom 
was that ' anything can be done on board ship,' and it is 
astonishing what a cloud of obstacles break down with a simple 
word of command. In the morning watch, when the holy, 
stoning process is over, the head-pump would be brought into 
requisition with marine soap, and a canvas screen rigged in 
the top-gallant-fiarecastle, or round the manger, while a reason- 



able allowance of fresh water from the tanks, or even hot | 
water, while under steaiii, would be furnished, and the 
' service ' so-called would be quite uuconHcioua of the expen- 
diture . 

Before the jear 1796 it is difficult to say how the seaman's 
ablations were carried on. lu tliatyear, howeyer, at the eug- 
gestion of Gilbert Blane, Lord St. Vincent, then Commander- 
in-Chief in the Mediterranean, made application to the 
Admiralty for the supply of soap, either gratuitously or by 
Btoppage in the wages of the men, upon which better footing 
it ha.s been ever since continued. 

' If cleanlinesa, which may well be called physical chastity, 
18 required by the laws of decency and health everywhere, on 
board ship it becomes a sacred duty which one owes to society 
nnder the penalty of endangering the health of oneself and 
others. ' — ( FonssagriTOs . ) 



Section 3.— Cleanliness of fhe Shvp — Uujuidity. 

Though fresh water is only used in cleaning paint-work, 
and for some few other purpoeea, the cleanliness of the ship 
itself, after that of the personnel, would naturally fall nnder 
consideration ; and with this is inHeparably connected the 
important question of humidity. Ex af/ad oritur aer, ex aere 
morbiu. 

At a very early period, the evils arising from the perma- 
nent dampness or hnmidity of the air on board ship have 
been recognised by medical men ; but, though warning voices 
have descended to us from the last century, those evils still 
continue to exist — happily, however, not to so great an extent 
as formerly, Having been found to be preventable, like 
many other things within the domain of hygiene, the drying 
up of all sources of moisture and cleansing the decks with as 
little water as possible, or by some other means, shoald be 
strictly attended to. The general flooding of the ship, which 
is, in some instances, sapposed to he necessary every day in 
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the week, Bhonld ooly take place at lengthened intervals, or 
when imperatively demanded. 

The lieotenant of the morning watch usually auperintenda 
tfae washing of the decks in harbour. The watery operations 
commonce abont half-past four, or five o'olook a.m., and the 
main and qnarter decks are generally finished a little before 
eight o'clock, or at breakfast time. 

Cleaning the lower deck is performed in one of the three 
following ways, viz. : 1, By dry holystoning, i.e. using dry saoid 
and rubbing it on the deck without water ; 2, Washing the 
deck after the manner already described ; and 3, By sprink- 
ling and scrubbing, that is, watering the deck in a different 
way, either by throwing it ont of a, bucket with the hands, or 
applying it by means of wetted swabs to the whole surface o£ 
the deck. Afterwards dumb-sarapers are used, and when 
those implements cannot be applied, the seamen's knives ai-e 
generally called into action for scraping the previously wettJid 
tables and ladders, &c,, and the second ablution is usually 
finished about half-past ten or eleven o'clock. 

Thursdays and Sundays were the great cleaning days 
when sprinkling and scrnbbing the lower deck were used so 
maoy times a week to do away with tbe name of washing 
decks. 

It will appear from the foregoing statement that British 
seamen are in the habit of labonring in water at least three 
hours daily before breakfast, and nearly double that time 
(twice a week) in those sbvps where washing the lower deck 
is practised, and every morning after breakfast in other ships 
where sprinkling and scrubbing is deemed salutary (Pin- 
layson). 

The leading American writers on the subject of naval 
hygiene, namely Drs. Wilson Gihon and Hunter, have so 
thoroughly exposed the pern icionsn ess of the system here 
detailed, that it would be merely repeating what they have 
already said, to enlarge much further upon it. The reader, how- 
ever, might profitably peruse a little work by Dr. Finlayaon, 
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R.N., ' On the Baneftil Influence of so frequently Washing 
Decks,' published in 1823, and from which some of the 
above-mentioned particulars were derived, not becanse they 
were new or specially original, but because they were old, and 
in accordance with the writer's own experience, who cannot 
help also agreeing with Dr. Finlayaon when he says that — - 
' No rule ean be laid down for cleaning a ship's hold so good, 
as that it must be done ae often as it becomes filthy ; and it 
follows, as a conscqnence, that those ships which are most 
famed for having their lower deck washed, sooner acquire an 
accumulation of filth in their holds.' As a renaedy for 
hntnidity, he suggests that ' any water that may have been 
accidentally spilt ' on the lower deck ' should be carefully and 
speedily swabbed np, and afterwards dried by means of warm 
sand or sawdust, kept in a store in the galley for that pnr- 
pose.' Further, as an interesting fact, the wet and dry 
thermometers are stated to have been recommended by Mr. 
Colebrook as a hygrometer indicating the amonnt of humidity 
in the atmosphere. Here it may be stated that the relative 
Inmidity of the air should range between 70 and 75, saturation 
being taken as 100, and this implies that the difference between 
the wet and the dry bulb should not be less than 3° or 4° Fahr. 
The range of comfort in the external temperature is between 
58° and 68° I^hr. (Hunter). 



Sectiom C. — tendering the DeiJi PlanMng Imperviouf to 
Moisture to FaeiHtate Drying. 
While much may be said in reference to the banefal i 
flnence of too frequently washing or wetting the decks of ■ 
man-of-war, as commonly practised, it is certain that v 
large bodies of men are crowded together in a confined space- 
as, for instance, on the mess-deck of one of our Indian trooi 
ships — filth in ft variety of forms is sure to accumnlate rapidlM 
and require expeditions removal. It is the absorbent powi 
of the deck-plajikjng which is the root of this evil ; for evea 
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those wbo are scarcely ahle to Buggest a remedy are obligad 
to admit that the cleansing of the decks is not more frequent 
than is actually required under the circumstances. Fleet- 
Surgeon Anderson, R.N., urges that the mess-decks, whether 
in troopships or men-of-war, shonld be tiled in cement on the 
planking at present in nse ; the decks could then be washed 
and dried in a Tery short space of time. In fact, th» opera- 
tion of cleaning decks would merely consist in sweeping off 
loose dast and refuse, wiping over the tilea with a wet swab 
or cloth, and then drying them up with a dry one. The 
vapour which is now constantly arising from wet and sodden 
planking would be obviated, and with it much of the present 
tendency to colds, lung disease, rheumatic affections, and other 
complaints of a serious nature. 

The plau of tiling the washhouseH, water-closets, bath- 
rooms, and women and children's qnartera might be first 
tried, and, if found to be satisfactory, it might be carried out 
on the mess- deck also. 

Black and white glazed tiles, of from 6 to 8 inches square, 
would be very ornamental, and if crenated on the upper sur- 
face it would tend to prevent men from slipping when walking 
on them. It would be advisable to have a water-way, or 
shallow groove, all round the deck by the ship's side, so as 
to carry off the superfluous water need in washing, and any 
water that might be spilt during the day. 

A deck of this description could be easily and expeditiously 
washed, and thoroughly dried, in the course of an hour or 
less ; whereas troop and tness-decks, as they now are, seldom 
dry at all, even in fair weather, and never during damp 
weather or when the porta are closed. We might then dis- 
pense with those articles of ship furniture called 'bogies,' ■ 
which are as inimical to health as they are dangerous to the 
safety of the ship ; for although they help to dry portions of 
the decks, they, at the same time, con.sume and vitiate the 
air which the men have to breathe. One of the arguments 
adduced against the use of tiles for the above purpose is that 
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they would feel cold to the men's feet. Thia, howerer, would 
only apply in very cold weather, and coold then be obviated 
by laying a strip of cocoa-nut matting along the gangways 
fore and aft, while during warm weather, and in the Tropics, 
the coo) tileB would be rather an advantage than otherwise. 
These RnggeBtionB are not intended to include the gnu or 
battery^ dec Its or the npper decks of ships. 

Tiles have been in use in the ' Great Eaatem,' in one of 

onr tnrret ships, and on portions of the decks ot H.S 
' Hecia ' ; so that some little experience mnst have 1 
gained, as to their durability or otherwise, during the w 
ing of the decks at sea. 

A layer of cement might be spread over an iron- 
deck, and fortified against the absorption of moiBtniin 
several applications of linseed oil, and subsequent coatings a 
silicated paint. 

In the American navy, decks are sometimes lacqnered, i 
it is termed; but while this will unqneationably i 
ture, the snrfftce would appear to be slippery. Very litt 
information is contained in the passing refereuces made t 
Professor de Channiont, F.S.S., saggests that a solution ( 
silk in ammonio- sulphate of copper, or Scoffer 
might be tried with advanlage. One of the purposes to wbicJ 
this preparation is applied by the patentee is to render b 
boit^ms water-tight, and to this might he added also, to n 
the deck-plnnking of ships impervious to moisture. 

The Admiralty instructions are clear enough in 
to cleanlineps and dryness, however the law may be neglects 
on the one hand, or too rigidly enforced on the other. Tak^a^ 
for example, Article 40 in the ' Inst ructions for Captain 
which runs thus :— 

' As cleanliness, dryness, and pure air are esseti 
necessary to health, the captain is to use his utmost e 
vonrs to obtain these comforts for the ship's company ii 
great a degree as possible. The ship is always to be pumpt 
dry ; the pump-well is freq^nentlj to he swabbed, and i 



let down to dry it (proper precautions being taken to guard 
against accidents). Ho ia to take care that there is a free 
passage fore and aft for tbe water ; and those places where, 
from the trim of the ship, there may be a lodgment, are to be 
baled ont and dried. In steaniships, especially, he is to take 
care that every possible means be taken to inaare that the air 
may circnlate freely, and that room be left for a man to get 
down npoQ the keelson to clear the limbers of all ofiensive 
matter that may accnmnlate. He is, as frequently as he may 
deem requisite, to esamine, himself, the state of the holds and 
the lower parts of the ship, in company with the sni^eon ; 
and if be should not find them perfectly clean and free from 
obnoxioas smells, he is to cause a thoroagb examination to he 
made, with a view to detect and remove whatever may be 
likely to engender disease. 

' He is to cause an officer to inspect the holds and all 
parts of the ship below, every morning, and to report to bim 
whether they are in a clean and well-ventilated state, or 
otherwise. 

' The holds ara to be whitewashed every six months, or 
oftener if necessary. 

' In line-of-hattle ships and frigates, if the weather sbonld 
prevent the ports from being opened for a considerable time, 
tires are to be made in the stoves ; and by means of them, and 
of wind-sails, the lower decks are to be kept as well ventilated 
as possible. 

' He is to see that the men are properly clothed in the 
established uniform, according to the natare of the climate in 
which they may be serving ; that their hair is properly cut, 
and clean ; and that they, are generally cleanly in their person 
and dress. They are never to be suffered to remain iu wet 
clothes, or sleep ia wet bedding, when it can possibly be 
avoided. 

' The ship's company's bedding is to be aired once a 
week, when the weather will permit, each article being ex- 
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posed separately to the air by being tied up in tbe rigging, or 
upon, girt-linea. Twice in everj year their blankets are to be 
washed with Boap in warm water ; and once a year the bed- 
tickings are to be washed, and the hair beaten and teased 
before it is replaced.' 
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Section l.^Sislorical Rdrospeof, and Present Scale of Diet. 

It has been ali'eady intimated that faulty ventilation, defec- 
tive appetite, and a cotreaponding scale of diet, go together 
in the paat history of our navy. It will be well, therefore, 
first to take a retrospective view of the systeme of victnalling 
in nae up to the latter part of tbe last century, and then notice 
the several important changes that have been introduced, from 
time to time, towards the adoption of the present more liberal 

The weekly scheme of diet in. use in 1720, and probably 
for many years previous to this, is given in tbe following 
table, tbe particnlars of which were taken from a rare book, 
called tbe ' Mariner's Jewel,' quoted by Staff-Sargeon John 
M. Hnnter, M.D,, R.N., in an excellent paper on the subject 
of ' Naval Dietaries.' ' 

Besides this, each man was allowed a gallon of beer per 
diem, and oatmeal for burgoo when the store of dried fish 
was eibansted. 

From each article in tbe table tbe parser deducted one- 
eighth as his allowance, to make up his salary ; but, although 
his nominal pay was very small, his income was often very 
large. It was one of the complaints made by the men at the 
Nore, in the mntiny of 1797, that tbe sailor's pound was only 
14 ounces. 

3ee Htallh of the Havy, for 18T1 (Appeodii). 
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This deduction reduced the weekly ration to the following 
^^DroportionB in ounces :^ 
^^m AlbumiuonB pnociples . . 3209 

^H IStarch 89-85 

^H Fats 22'04 

^H Salts 8'42 

^^P 'The following,' aajs Dr. Fletcher, R.N.,' writing in the 
year 1?86, 'is the present scale of diet established for the nae 
of British seamen, oat of which the pnrser baa hia eighths : — 
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The simplest way to describe the table is to group the 
qnantitiea of each article issued dnriug the period of a week 
from Sunday to Saturday inclusive. Thus on Sanday and 
Thursday one pound of pork was served oat to each indi- 
vidual ; on Tuesdays and Saturdays, two pounds of beef; on 
Sanday, Wednesday, Thursday, and Friday, half pint of pease ; 
and on Monday, Wednesday, and Friday, one pint of oatmeal, 
two ounces of butter, and four ounces of cheese. Or to put 
the quantities together, for seven days the whole amonnt of 
meat mas eix pounds ; of pease, two pints ; of oatmeal, three 
pints; of butter, six ounces; and of cheese, twelve ounces. 
But, to these must be added, one pound of biscuit daily, and 
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naral Enrgeon, who wrote his own erperiMtce of 
il hygieaic mattcM about the time the celebrated Captain Cook waa 



' A very inlelli 
naTal hygienic 
pnrforming hia 



one gallon of beer, one pint of wine, or half-a-pinfc of epiritfl I 
diluted. Wheat was sometimea given in lieu of oatmeal. J 
Flour, suet, and plume, instead of beef, oil inatead of batter, 
and sugar in lieu of oil. 

In commenting upon this scheme of diet, Dr. rietcher 1 
says :■ — ' They have a, saying in Cornwall that, were it not fi>r] 
the peas and oatmeal, they wonder what would become of tht 
pigs and sailors. So hero we find pigs and sailors i 
together as one species, whose food ought to be the same, of 
course, and it ia, perhaps, from thia idea that they have no 
more compassion for a sailor, when he happeoa to be wrecked 
upon their coast, than they wonld have upon a pig; at least, 
it waa BO formerly. But I beg here to ask whoever casta his 
eye over the above scheme of diet, and weigba it in the balance 
of justice and philosophy, whether it would not be found 
wanting ? Whether the framera of it had not merely the same 
ideas of seamen as those of Cornwall ? 

' Oil ! Oil instead of butter ; what a palatable mess where 
such oil is an ingredient ! The Rnaaians, indeed, who refit in 
our porta, have often been seen dipping their coarse bread in 
the train oil used by the caulkers and eating it. Here, then, 
the Russian diet must have been at a very low ebb, and 
accordingly, we find that their fieeta have been veiy un- 
healthy. Haalar Hospital haa been filled with their infectious 
sick (400 at a time),' 

Having deacauted further upon the merits of the table, he 
contrasts the superior diet of an officer with that of a foremast 
man, mentioning the case of the Hon. Captain Ruthven, a 
man of perfect humanity, who, sensible of this matter, assigned, 
aa a principal reason for his meat being carried aft in covered 
dishea, that he should not hurt the feelinga of a foremast man. 
viewing the diet of an officer. He would, of courae, contrast 
his own with it ; and if dejection of spirits or despondency be 
the first symptom of scurvy, perhaps that aymptom will often 
be found to originate in this very idea. Dr. Fletcher then 
draws up a scheme of his own for the more effectual preserva- 
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tion of the health of seamen, of which the Table following ia 
a copy. He makes no alteration in the ieane of beef, pork, 
and cheese, bnt reduces the allowance of pease to one-half and 
expnnges the oatmeal altogether. The butter ia increased 
from six to ten onnces weekly, while the further additions to 
the table are four onncea of rice, four ounces of portable soap, 
and half.a-ponnd of sonr.crout, each served twice a week with 
half-a-ponnd of flonr, of suet, and of plnms on Wednesday for 
a padding. 
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' They ai-e to have a sufficient quantity of spice powder 
with their rice, celery, thyme, and onions, or eschalots with 
their pease, and mustard and vinegar to be given liberally 
with their beef.' 

Breakfast. 

' Bread, one ponnd ; batter, two ounces (aa marked in the 
scale) ; tea, one pint ; and sugar, two ounces. This for 
breakfast every day in the week except the beef days, Tuesday 
and Saturday ; on which days I would have them get a 
breakfast of sowena, with small or spruce beer and angar, or 
a gill of wine, with water and sugar, in countries where wine 
is served. 

' They should likewise be served their daily allowance of 
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beer, wine, or grog aa nsnal.' Seeing that this allowt 
was already injurioualy large, it is rather extraordinary 
find a medical man recommending any farther addition 
beer or wine as a matter of diet. 

Dr. Fletcher dwells much upon the merits of tea aiu 
cofiee, stating thai ' the admiral, the captain, and other com 
misBiojied officers, the midshipmen and mates, and even thi 
boatswain, gnnner, and carpenter's mates, together with thfl, 
q Bar term asters, all make use of tea. Yet, I appeal, from tl 
robust appearance of these, most of them at the 
keeping watch and doing as arduous duty as the forei 
man, and the health thej enjoy out of all proportion 
to the others, whether tea can be supposed to injare them 



whether it is not ratbei 
disorder acnrvy, 
slightly affected by it. 
may he said, and thos 
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;e to them ? Is the reigni 
) people either escape it, oi 

Is the disease fever, or flni, the sai 
) of the foremast men who are pi 
f a little stock of tea and eagar, are 
more healthy than others, aa I have always observed.' 

In the year 1797 the victualling of the Navy eiperienced 
a most salntury change, in connection with which the health 
of seamen improved very strikingly. Scnrvy, typhoid feTorJ 
dysentery, and ulcer, which up to this period had prodi 
great havoc, became comparatively rare in occurrence an( 
light in impression. Some ships in particular circumstani 
suffered from one or more of those diseases, hut the 
epidemics of former years, which often rendered individni 
ships and sometimes entire fleets totally ineffective, became 
known. Amongst the byj^ienic improvements introdn 
since the year 1797 may be mentioned the sapply of cocoj 
lieu of grnel (burgoo) for breakfast, issniog salt meat at 
mncb earlier period after being cured, the selection of mnoH 
I 'better articles, and the substitution of tea for the aftemooi 
allowance of spirits. 

'The victualling of the Navy,' says Dr. Wilson,' 'ia a^l 
■ Heallhoflhe Navy, for 1830-1838, Part I. 




nearly uniform throughout tbo service as circumstancea will 
permit. At sea it is almost entirely so ; in Larbonr it varies 
more or less, according to the snppliea of fTesb. prOTisions 
procurable in different places.' He thna alludes to a system 
of vietnalling whicli tad been in operation since the year 
1825, wten farther salutary changes were made, and the fol- 
,b!i3hed in relation to the issue of provi- 



' There shall be allowed to every person serving in Hia 
Majesty's ships the following daily quantities of provisions, 



Cocoa, 1 oz. 
Sugar, 1^ oa. 



Fresh meat, 1 lb. 
Vegetables, ^ lb. 
Tea, i oz. 



' When fresh meat and vegeta.bles a 
be allowed, in lien thereof:— 



; not issued there shall 



Salt beef, | lb. 
Flour, J lb. 



Salt pork, | lb. 
Peas, ij pint 



and weekly, whether fresh or salt meat is issued, a quantity of 
oatmeal and vinegar cot exceeding half-a-piat each for occa- 
sional use when required, but not to be considered as subject 
to be paid for when not used. 

' On the days in which flour is ordered to be issued, suet 
and raisins or currants may be substituted for a portion of 
the flour. 

1 lb. of raisins, 

^ lb. of cnrranta, or 

^ lb. of suet 

being considered eqnivalent to 1 lb. of flour.' In cane of sub- 
stitution being necessary in regard to other articles a list of 
equivalent qcantitiea was given, hot the more frequent was 
that of spirits for wine or beer, and of tea audcoSee for cocoa 
or chocolate. 
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Beer was supplied on the home station only while shipa 
harbour, or daring a short period after leayinff the 
port, aa it could not he conveniently stowed or kept for 
any length of time at sea. Wine and spirits mixed with 
water were consequently more frequently used. Before the 
year 1740 spirits were taken neat, or in the undiluted state. 
At that period, however, Admiral Vernon issued n most 
aalutary order that they should he mised with water, and the 
mixture has ever since borne the name of ' grog,' facetiously 
derived from ' Grogram ' (apparently a kind of camlet) of 
which material the Admiral's boat-cloak was made. Wine 
was occaaionally snpplied, but spirits (^nerally rum) were 
gradually gaining the pre-eminence, until the year 1831, when 
the ration of beer was superseded altogether, and wine in lieu 
of spirits was finally only issued on the Cape station. 

Previously to 1825 half-a-pint of spirits waa allowed to 
every person above the rating of boy. At that date, how- 
ever, a judicious change was effected by the reduction of the 
spirit ration to a quarter of a pint daily, and the allowance of 
tea and coffee instead. The practice formerly wa« to divide 
the half-pint of spirits into two equal parts, one of which was 
issued at dinner-time, and the other in the afternoon. When 
the change was first made, it was apprehended by some that 
the seamen, if they did not resist, would be greatly dis- 
satisfied with it. It was, however, introduced without dis- 
turbance or general complaint, and, as might he expected, 
acted very beneficially, for it is unnecessary to state that one 
of the most fruitful sources of disease and insubordination is 
the immoderate use of spirituous liquors. 

To give a lad of eighteen a half-pint of spirits daily, with 
the precepts and example of his seniors, was tantamount to 
teaching drunkenness ; for if he abstained from the allowance 
of grog he was ridiculed as a milksop, but was praised for 
his manly and seamanlike qualifications if he drank it with 
avidity. The quantity allowed produced unhealthy excite- 
ment, if not intoxication, under the influence of which he 



i duty or committed acta of inBuboiiiinatioii entailing 
pnnishment, followed Bometimea by repentauoe and amend- 
ment, bnt, often by further indnlgonce, procnring spirits 
beyond hia allowance by every means in hia power, becoming 
reoklesa and a confirmed drnnkard, and finally a pest and a 
burden to the service (Wilson). 

The spirit ration was still farther reduced in 1850, the 
quarter of a pint of mm formerly divided Jnto two parts or 
half gills, one of which was taken at dinner-time, and the 
other in the afternoon. The effect of this was that every 
evening, in nearly every ship, the cook of each mess was found 
to be more or leas under the influence of liquor, and at the 
evening exercise aocidenta from aloft were common enough. 
At the period mentioned, however, the evening grog was 
done away with, and the scale of diet ran thus: — Biscuit, 
1 lb. ; fresh meat, 1 lb, ; vegetables, 1 lb. ; spirits, ^ gill ; 
tea, J oz. ; chocolate, 1 oz. ; sugar, 1^ oz. daily. Oatmeal, 
^ pint ; mustard, ^ oz. ; pepper, ^ oz. ; vinegar, ^ pint weekly. 
When fresh meat cannot be procured, there shall be substi- 
tuted salt pork, 1 lb. ; pease, i pint every alternate day ; and 
salt beef, 1 lb., with flour, J lb. ; or preserved meat | lb., and 
preserved potatoes or rice ^ lb. on every alternate non-aalt- 
pork day, Snet and raisins isaued as before. 

In 1856 the ration of peaae waa reduced to ^ pint split 
peaae being issued instead of whole peaae as heretofore. In 
185fl the daily allowance of biscuit was increased to 1^ lb., 
and sngar to 2 ozs., and an extra occasional issue of an ounce 
of cocoa and J oz. of sngar was provided for. 

In 1865 preserved meat of superior quality was intro- 
duced, and the scale of diet at present in use was adopted by 
Admiralty Circular in 186?, ordering the issue of | lb. of 
preserved meat to alternate with, the salt beef every third 
day, with preserved potatoes or rice. In harbour salt meat 
is isaued twice a week, viz., salt pork on Monday and salt 
beef on Thursday ; while at sea, 9 oaa. of boiled beef are 
substituted for salt beef, as above stated, on every alternate 
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the mure Imporiani Articles issued. 

1. Lime-juice — The prodace of the West Indiea, obtained 
under contract. Avurage specific gravity, 1036. Percentage 
of citric acid, about 9 per cent. It ia fortified before isaae to 
the navy with 10 per cent, of rum, 40 per cent, over proof. 

2. Cocoa. — Obtained nuder contract, principally from 
Trinidad, Grenada, and Guayaquil. The beans are roasted at 
a high temperature, and, after being cruKhed and shelled, are 
ground and mixed with a percentage of sugar, the process of 
grinding being repeated twice. 

'.i. Soluble Ckoeolale m prepared in the same way, but bos 
a proportion of s^o-flour mixed with it, to render its prepa- 
ration for use more easy. The bask being removed carefully 
before the bean is ground, there is nothing irritating or 
deleterious in the chocolate produced. 

4. Flour. — The wheat ie first kila-dried, and Bubseqcently 



ground in steam flour-miUs, producing about 82 per w 
flour, 16 per cent, of ofi^al, and 2 per cent. loss. 

5. BisGTtit. — Manu&cturad from a meal conaiatiug of flonp^ 
and middlings made from raw wheat. The dough ia t 
rolled, and kneaded, and biscuita stamped and cut by steam I 
machinery, and after being baked, the biscuits are removed'! 
to drying lofta, where tbey are deprived of nearly all theif 1 
moisture previous to being placed in atore ready for iss 

6. Ship's Beef. — The beef is cut into 8-lb. pieces, rubbed I 
■with white salt, and stowed in a bin, with white salt also I 
occasionally thrown between the layers. It remains thera i 
four days, when it is shifted iuto another bin, so that thel 
meat at the top of the first bin shall be at the bottom of the 1 
second. The brine which runs from the bins ia boiled s 
mixed with pickle ; to the extent of one-half ia thrown overj 
the beef again at least twice a day, the top pieces each time I 
being covered with white salt. The meat remains four days ^ 
in the second bin, after which it is carefully packed in 
with bay-salt and saltpetre, mixed together and distributed 
between the layers of the meat aa it is packed. The several 
casks are properly marked, and filled up with proof pickle. 
American corned beef of excellent quality ia now also in 
general use. 

7. Pork is not cured by the Government, but obtained 
under contract from Ireland, and also from the Continent. 
The largo amount of fat in pork ' serves to preserve its 
nutritive valoe longer than is nsually the case with beet by 
keeping. No change, therefore, appears to have been neces- 
sary in respect to it. Only that every precaution ia taken to 
have both issued sooner after the curing process haa been 
completed than was formerly practicable. 

8. Rum. — Ship's rum ia received from the West Indies aa 
imported, subsequently vaulted, and before issue it is reduced 
to navy strength, viz., 45 under proof. 

9. Vinegar.- — Malt vinegar is obtained under contract, 
containiug from 4^ to 5 per cent, of acetic acid. 



DIET IN RELATION TO CLIMATE. 



Secteoh S.^Adaptatlon of Diet to Climate. 

Though much has heen said, from time to time, as to the 
necessity of establishing a change in the scheme of diet to 
snit tropical, subtropical, and temperate climatea, but little 
has been practically effected in relation to it. In some 
instances great stress has been laid on BBggestionB of com- 
paratively little importance, while existing inatitutiona are 
perhaps too heavily censured. SutScient attention has not 
been paid to the difference usually existing between the 
nominal and actual valvte, at least, of some of the rations. 

In commenting upon the asBumed neceaaitj for three 
Bcalea of diet, Mr. H. Leach saya ; 'We take it that two 
scalea would fulfil any ordinary requirements, and that in 
framing them the following rules should be adhered to — 1. 
To give salt meat not oftener than, three times a week in cold 
and temperate, and twice a week in tropical latitudes ; 2. To 
give soup and bouilli in lien of solid meat in tropical latitudes; 
3. To give no grog in the tropics ; 4. To make the water 
supply practically unlimited, or at all events not leas than a 
gailon a day. We have been told by aome authorities that 
sailora will not eat preserved provisions, and that shipowner.? 
are compelled to adhere to the old scales, even though they 
are, in many cases, more costly than those which contain a 
varied diet. But the argument,' he thinks, ' ia not supported 
by facts.' 

There is, however, but too good reason to believe that 
Jack is averse to any innovation, however salutary it may be, 
from the chronic feeling or apprehension he has of being 
' done,' so that he would rather have his beef and pork to the 
end of the chapter, than vary his diet with the best mutton 
that ever was cooked, if it were once known to be a halfpenny 
a pound cheaper to the Government. 

There is a singular disparity between tbe weekly meat 
,. ration of tbe man-of-war's man and that of the merchant 
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I eesTOan ; tbns, in tie former casp, we havo 6 lbs. 8 onnces, 
BgainBt 9 Iba. 12 ounces in the latter, the difference being 
3 lbs. 4 onnces per ■week in favour of the merchant Beamao. 
Here, thongh little attention Laa apparently been paid to it, 
we have range enongh for tbe ingenione to devise three 
schemes of diet. 



Section i.—Tke Nutritive Value of Food. 

It is all important in a theoretical way to determine the 
actual qnantitj and character of the waste taking place in 
the hunian Bystem, in ordinary daily work for example ; and 
to calcnlate the amount of the different kinds of food required 
to supply that waste ; but we must take into acconnt that 
there is not only a difference in the digestibility of one 
article as compared with another, hut also in tbe digestive 
powers of different individuals. Taking the case of rice, for 
instance, 4 ounces will contain : albuminates, '25 ; fats, -02 ; 
carbohydrates, 3-18; salts, '02; bnt, if it is desirable that 
this specific amount of constitnents should be assimilated, 
the gross amount of the rice itself must be considerably 
increased. Bice is admitted to be so easy of digestion that 
it is supposed to leave the stomath in a single hoar; but tbe 
large amount of it that passes away without yielding one-half 
of its nutritive constituents, must be apparent to all who 
have had any esperience iu India or China, or any country 
in which it is largely consumed. The benignity, so to speak, 
of the grains, would seora to put the pylorus off its guard, and 
so obtain a passport for them even before they are completely 
digested. It is certain, however, that although there mast 
be some percentage of loss in tbis way, the addition of a fi 
ounces of rice to the daily allowance of persons living almost 
esclnsively on this article of diet, will vety soon manifest its 
effect in the greater plumpness of their face and figure. A 
good diet must, therefore, not only contain all the consti- 
tuents required for the repair of the body, but these conati- 
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tnents mUBt be in good relative proportion,' and in proper 
quantity, 

Ifc is cnstomary now to estimate the different kiuda of 
food in ordinary uau iis the Bupporters of potential energy, 
rather than solely as flesh-formers or heat-prodacers, in accord- 
ance with the views of Liebig. The bare maintenance of the 
internal work of the body, the supply of the waste of the 
frame which is constantly going forward, even daring vest, 
the increased amount of waste occurring in moderate eieroise, 
in an ordinary day's work, and in hard labour, have all been 
considered in reference to the food required in each case for 
the production of force. 

Professor De Chaumont, F.R.S., has taken the mean of 
Moleschott's and Pettenkofer'a estimation of the albuminates, 
fats, carbohydrates, and salts, demanded for the ordinary daily 
work of an adult (equivalent to from 250 to 300 foot-tons 
per diem), which is made up by additions to the diet of rest 
as shown in the annexed Table. 



I 



Dnrr fob Oboinaey Woek. 


Diet ok Rest. 


DlFFBeHNCB 


AlbnmmateB . 


4-70 


2-50 . 


2-20 


F&ta 


3fi4 


1-00 . 


2-54 


CarbDhjdr&tcB . 


13-40 


. 12O0 . 


1-40 


Salts 


I'M 


0-fiO . 


0-56 


TotnlB . 


. ^3-70 


1600 


fl-66 


POTBNTIAI. EsEaaT OF TH 


B Abovr in Foot-Tonb. 


AlbnmitULtes 


. 816'S0 


. 435-00 . 


. 38260 


Fala . 


. 1338'13 


, 378-00 . 


. 96012 


Carbahydrates . 


. 1795-60 


. 1608-00 . 


. 18760 


TotelB . 


. 3952-42 


242100 


153052 



I 



' VJt — Albuminates, 1 ; Fate, 6 ; Carbobydtates, 3. 



I Looking upon the first column here as a standard, the 
B&yal dietary may be compared with it : — 



OONSEEVATIVE HYGIENE. 
Stihdakd. Natu. Diktabt. Diffesoi 



Fuw . . . 
CarbohydratuB . 
Saltfl . 


3-54 

. 13-40 

106 


6*7 . 

. 21'29 . 
. 1-30 . 


7-89 
0-M 


ToIbU . 


. 2270 


33-S7 


10-87 


POTKMTIAL EnBBGT OF TB 


K Above in Foot-Tons. 


Fats . . . 


. 817-80 
. 13081 2 
. neS'SO 


. B58-7* . 
. 2117-86 . 
. 286289 . 


. 1*0-9* 
. 729-54 
. 1057 26 


Totala . 


. 3921 52 


fiS2e-28 


1927-74 




Tbe diSerence is all in favoar of the naval dietary. The 
fats are considerably higher, bat the chief excess occnrs in 
tbe carbohydrates. Even the naval dietary of 1720, given at 
page 170, contained— 



5-24 = 9U-TBi 

3'60 = 1360-80 U238'34 foot-t 
U-67 = 196a-78J 



SeCtjOS 5. — Inspection of the more imporlmil Articles of 

the Seaman's Diet. 
1. Biicuit. — Ship's biscuits are hexagonal in form, to obviate j 
tbe waste that would occnr by cutting the dough into circles. 
The baking should be so conducted as to give them a uniform 
dingy yellowish white, without aiiy obvious browning or burn- 
ing. When the gluten is in large amount, or nueqaallj dis- 
tributed, and the baking long continued, though gentle, the 
biscuit is flinty, so called, and ninst ho kept a long time ia 
tbe mouth before it can be properly masticated. On the other 
hand, when biscuit is too friable, great waste is inevitable. 
Captain Cook had his biscuit packed in casks, and it waa 
k kept in excellent condition; indeed, there appears to have 




been no complaint made in relation t.o it. Biscnit atowed in. 
bags ia too much exposed to the invasion of insects. These 
are more commonly the Weevil {Calandra granari'a') and other 
small coleoptera, as the genus Ptinus, diBtinguiahcd from the 
weevils by their lighter colour and having no curved pro- 
boscis. The larva of SpAesfi'a elutella, or the ' Chocolate moth,' 
often renders large quantities of biscuit unfit for use. This 
insect is found to migrate from the cocoa stores to the biscuit. 
Professor Hmley makes the following snggestions ia relation 
to it. 1. To have no cocoa stored in any place in which bis- 
cuits are manufactured. 2. To head op all biscuit puncheons 
as soon as they are full of the freshly baked biscuit, 3, 
Coat puncheons with tar after they are headed np, or at least 
work lime- wash well into all the joints and crevices. 4. Line 
the bread-rooms of ships with tin, so that if the epheatia Las 
got into a puncheon it may not get into the rest of the ship. 
5. If other means fail, espose woodwork of puDcheons to a, 
heat of SOO" F. for two hours. 

The usual method resorted to on board ship to free biscuit 
from weevils is to spread it on a tarpaulin or oil-cioth in the 
sun, when the insects will be seen to creep out from their con- 
cealment in lai^e numbers i and the sound biscuit is hand, 
picked and returned into store. An ' old sailor,' bo called, 
almost intuitively taps his biscuit on the table to dislodge any 
weevils that may be present. 

Afieroscopical Exa lainalion .— 
from different parts of the biscuit, rac 
on a glass slide, may be e:Kamined i 
see if any impurity or adulteration iv 
detected. The wheat en starch grains u 



small particles selected 
isteced and spread thinly 
nder the microscope, to 
ith other starches can be 

lually retain their cha- 



racters sufficiently well to be distinctly recognised as snch. 
Fungi are readily distinguished by their branched myceliam. 
Mineral grit often occurs in large amount in foreign biacnit, 
from the rode methods adopted both in the removal of the 
chaff and grinding of the grain. 

2. Soft Bread. — The crust and cmmb of good bread should 



be in the proportion of 3 to 7 respectively, the baking even 
and general, without bnming. Much bran, or the addition, of 
pea and bean flonr, will give it a hrownish colour ; otherwise j 
the bread should be white. It is commonly believed tba't J 
alnm is added to bread to whiten it, but this is not the fact. 
It has really a different effect, and ia rather employed to assist 
the manipulation o£ mouldy flonr. Acidity to a marked ex- 
tent indicates bad flonr, or the use of leaven. More than 45 1 
per cent, of water is not allowable ; sach bread is liable ta^ 
spoil and become monldy. 

The clieiniaol examination of bread, ia ordinary, need onlyj 
be confined to the following particulars, viz, ; 1. the deter- 
mination of the percentage of moisture by drying a weigbedfl 
portion of crumb, and then weighing it again, 2. The a-nuiuntM 
of acidity, by making an infusion of a weighed portion of the"] 
bread, and testing with a standard alkaline solntion, s 
case of lime-joice (which see). 3. The addition of alum,, by 1 
Boaking a sample of the bread in cold distilled water, filterinf 
well, and testing for sulphuric acid with hydrochloric acid andi 
chloride of barium, as in the case of drinking-water. U"nleB«J 
the white precipitate is large, there wili be no need of c 
dnoting the examination farther. Sulphates may exist in thefl 
salt as in the water naed in making the bread, as weli as i 
the grain itself. 

Microscopical Examination. — Tho starch grains of wheatenl 
flour in bread suffer rather more change than they do in th© \ 
manufacture of biscuit. By the dough-making and baking; 
the grains are enlarged, donbled up, and more or less distortec^B 
and lose much of their refi'acting property. The smallei 
ones exhibit an angularity resembling detached grains of rice>« 

Stringy gluten from the walls of the air-cells may bo seenJ 
entangling the structural elements of the wheaten grain a 
they occur in the fiour. 

Wheaten Flour. — Flonr should be of a uniform whitial^ 
tint to the eye and almost impalpable to the touch. 



CHASACTEHS OF THE CKBEAI, STAHOHES. 187 

tion taken between tbe fiDgers should tave BnfEcient cohesion 
to be retained in great part when thrown with some force 
against a wall. Should any mineral matters be mixed with 
it, they will fall to the bottom, when a sample i'* ehaVen up 
with chloroform. There should be no apparent acidity in 
good flour, and it will readily permit of being worked np into 
dough. The gluten may be estimated by gradually mixing a 
weighed portion of tbe flonr with water, giving time for the 
gluten to set or become plastic, and then working it with a 
glass rod and more water, to wash out all tbe starch. The 
gluten thus obtained should be dried and weighed, or, taken 
as moist gluten, one-third of its weight may be assumed to 
he tlie amonnt of dry gluten {from 8 to 10 per cent.). If 
the process is carefnily conducted, all the starch so separated 
may be collected, dried, and weighed to determine its per- 
centage. 

Flonr may contain from 10 to 18 per cent, of water. 

Weigh a small quantity and spread it ont in a watch-glass 

or small dish, and dry at a temperature not exceeding 

200° F. ; the difference in weight will give ttie percentage of 

.moisture. 

P Mierogcopical Character of the Cervol anA other Starch Grains 
in relation to WJieatsn Flour. 

To form a right judgment as to the purity or adulteration 
ot wheaten flour, by means of the microscope, implies at least 
a knowledge of the charactei-a of all the other cereals also. 
For, without this, the determination of the particular nature 
or amount of any admixture or adulteration with other 
grains would be quite impossible. By way of introduction 
to this subject, the following particulars should be home in 

1. A grain of wheat or barley, for example, is not a simple 
seed, as many suppose ; but, botanicaliy speaking, a one-celled, 
one-seeded fruit, the seed being adherent to the pericarp 
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throughoat, and thus constituting what Laa been named a 
caryopsw. 

2. Jnst as the typical leaf, which bj metamorphoaia ia con- 
verted into the pericarp of a fruit (aay the caryopsis), presents 
an upper and an nnder surface, and an intervening substance, 
ao, in the envelope of the cereal grain, we find, lat, an outer 
coat, or epiearp ; 2nd, a middle coat, or mesocarp ; and, 3rd, 
an inner coat, or endocarp. This latter correspooda with the 
npper layer of the leaf, which is folded upon itaelf loDgitodi- 
nally, the infolded margina constituting the characteristic 
hiluni, A. fourth coat is usually described in the wheat grain, 
but this should be regarded aa the testa of the seed, and i 
quite characteristic. 

Intimate Structure of Wheat. — 1. The outer coat consist offl 
elongated cells disposed longitadinally and interspersed with J 
smooth, sharp-pointed hairs, which become more closely set I 
at the summit of the fruit. A thin and interrapted deposit ol I 
Bclerogen on the walla of the cells gives them a delicately beaded I 
outline. 2. The midde coat is made np of much shorter cells, f 
arranged transversely and in columnar series, with the bea 
outline more sharply defined than in the cells of the outer 4 
coat. 3. The inner coat is minutely laminated, corneous, and 1 
transparent, recognised more frequently when its broken 1 
border may happen to project beyond the outer coats. It is I 
always, however, well seen in vertical sections, which will I 
also show its intimate connection with the fonrth coat, or the 1 
testa ot the seed. Very delicate markings upon its surface' fl 
wonld indicate a compressed cell- structure, quite distinct I 
from the impressions made upon it by the cells of the middle I 
coat. 4. The cells of the fourth coat form a beautiful single or I 
double grayement ; the walla are much thickened by deposit J 
and highly refracting, contrasting remarkably with their darkl 
granular contents (gluten and salts). "Within this coat the-l 
cells gradually incrcaae in size, while their walla becomej 
thinner, more like simple cellulose. It ia within these cellsj 
the true starch grannies are developed. 



With certain diffepenfies that will be recognised hy a little 
comparative study, the above deaBription will be applicable 
to the other cereala, and when thoroughly understood the 
particular structurea will be readily distinguished even when 
minutely broken up in the flour. 

To economise apace, the characters of the more ordinary 
starch-graiDB in nao are given in the following Table, to which 
reference may be made. It will be seen that, as the starch- 
grains are always found within the cells, their form and ap- 
pearance will much depend npou the corditiona under which 
they are developed. If they remain separate and distinct, and 
free to move, the aurface will be smooth and unbroken ; but 
if they tend to unite in little glomernli and still free to move, 
the compound grains will he either rounded as a whole, with 
all the granules facetted (oats), or mnlberry.like, i. e. facetted 
within, but smooth and rounded when they project from the 
surfiice (Rio arrow-root). 

In other cases the cellnlo.te is accurately filled in, and the 
grannies are tightly packed together, so that they will natu- 
i-aily break up into angular or irregular masses (maize and 
rice). 

Classification or firAscHB?. 
I. Graim all mmoth. 



I jContJnnotiB rings inch 

lAt the umallj less ihati balftbe grain | 



a including I 



„s inpliidingj Potato (British 
\ more than half the grain I arrow-root) 
At the Urge r Often with a beak-like < Bermuda arruw- 

' end . . ' projection i root 

fOn^Q kidney- shaped. 



fLongitndiD 
linear ]itte-J 



ml . 



lum puckered 
Mora regular 






IConvei at the hllura 
ConiuiTe at the hi lum 
Often with stellate fisanrB 
atthehilum . 



I Bean starch 
{Pea starch 

Wheaton starcb 
ly starch 
[■ Rye starch 
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II. Graiiu >mi>olh and farvttcd. 



Malliir- I'CaveniouB 
abiped i 



Polyhedral, \ 

ItAj ceD- hCea'ral 



IGiaiaa large, .flnnwth por- 1 ^ 

I Grains small, amiioCb por~i~ 
I tioD Bhort and rounded M''P'<^ 
I Oraias smaill, ^moolb por-i j,. 
■ 1 lion short and roundsd f ^"U"" 

III. Graintal factUtd. 



f«e. rounded g^ U 

\ menili or frao ) 

Angular in angu-t 

I iar and irregu-l , 

Starch Ur maBaea atV 

filling J froe (verj small )j 

the 1 Polyhedral, appa-^ 

' celU rently discoidall, 

in irregular [' 

^ masaeaorfree ) 



3. Inepection of Fresh Meat. 
Though the paymaster and others, concerned i 



the a 



tion and anpply of fresh meat to the ship's compaay, may have 
acquired good empyrical ide&s to guide their judgmeat ae to 
itB quality aad fitness for issue, or otherwiBe, there cao be no 
doubt that a little more scieDtidc superrigion of so importajit 
an article of diet would in many cases he desirable. 

The particulars of importance to he attended to are the 
following :— 

1. In relation to the flesh or nanscnlar part, it sbotild be 
remembered that in young animals the fibres are of a pale red 
colour, which become darker as they grow older ; also, 
might be expected, the flesh of animals that have died withoat 
having the blood drawn in the ordinary process of slaughter- 
ing is of a deep purple tint. The colour of meat beginning to 
turn by keeping grows paler at first, and then passes to a 
greenish hue. This latter wUl be distinctly seen through the 



akiii and fascia. Coincidental with this change, the charac- 
teristic odour of fresh meat gradaallj gives place to that of 
incipient decomposition, until finally, with the further de- 
velopment of bacteria, the putrefactive odonr is fnlly estab- 
lished. Just as by heating drinking-water any bad odour 
that may be preaent will become more apparent, so by cutting 
and stirring up some of tbo suapected meat in hot water any 
existing taint will be readily detected. 

2. A marbled appearance of the flesh, due to the interlace- 
ment of fatty veins in atreaks, ia said to be indicative of good 
meat ; but, just as too much fat is surfeiting to moat persons, 
and must relatively diminish the amount of nitrogenona mat- 
ter, 8o very lean meat is harsh and indigestible, and the fat is 
not in sufficient quantity to represent that amount which 
should always be present in a well-proportioned diet. 

The fat should not be too white and glairy, on the one 
hand, nor too rich and yellow, on the other. This latter effect 
is known to be produced by some kinds of food, oilcake for 
e sample. 

It is a remarkable fact that very soon after an ox is killed 
the marrow in the bonea of the hinder limbs coagulates, while 
that in the fore limbs remains like honey, both in consistency 
and appearance. This point should b-J attended to, as the 
arrest of coagulation in the marrow would be indicative of 
Gome pre-ejciating disease. The proportion of bone should not 
exceed '20 per cent. 

Fresh meet should be examined for parasites — -triohinte 
and cysticerci in particular. Indeed this precaution would 
also apply to salt meat, since it has been found that salting 
viQ not always kill any parasites that may be present. 



4. Inspection of Salt Meat. 

To what has been already said in relation to the salting of 
meat (p. 180), the following remarks may be added. When 
the salt and brine are good, our jadgment will be confined to 



192 CONSERVATIVE HYGIENE. 

the character and qnalitj of the meat. The parts may he 
good, when a favonrahle opinion mast he given ; if the parts 
are inferior, the meat may he ohjected to on this gronnd 
alone, or if it is old, which will he indicated hy tong'hness and 
a shrivelled appearance. If the meat is originally bad, salting 
will not completely arrest the changes going forward. 

The pickle or hrine may be originally too weak, or become 
so by continued use. It is known also to acquire poisonons 
properties under certain conditions that have not been tho- 
roaghly investigated. 



CHAPTER VI. 

EXERCISE, FOB RECREATION, HTQIEinC PUltPOSES, ASD IN CONNEC- 
TION WITH DUIT, 

The old. adage of ' all work and no play,' Ac, is jnst as ap- 
plicable to the Bailor as it is to the schoolboy, and, even after 
very trying labours of necessity, when the hands are piped to 
' dance and skylark ' Jack is very soon ready for a, hornpipe, 
bighcockalomm, or any other fnn that may be snggest^d, 
whether athletic or otherwise. When it is otherwise, of 
course the otiiim might be enjoyed witbmit further testing 
the powers of the system, even with the solace of being nnder 
no restraint. Civilisation and moral inSuences have produced 
their effect upon sailors as well as npon the other ramifica- 
tions of society, and the old coarse sea song, or fore-bitter of 
the past, haa been replaced by less objectionable sentiments, 
and often even by part singing which wonid horrify the spirit 
of ' Benbow,' if it could be summoued to the forecastle of a 
modem ship of war on a summer's evening. 

Indeed, it haa been said by admirals of bygone days that 
they have never seen a sailor since the toke was cut off, but 
more modern experience has given us full confidence in making 
the assertion that the sailor of the present day will fight as 
manfully for the honour of hia country as any toked sailor 
that ever existed is known to have done in days of yore. By 
this digression wo have just lightly touched the subject of 
rest, the value of which would demand a section to itself. 

If the nse of gymnastics can be of benefit to anyone, it 
must surely be to the sailor, whose ordinary avocations on 
board ship often call for more aetivity and physical exertion 
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ly other calltDj 

r to the gymna- 1 
these men be- j 
eo afloat (De Mericourfc). 
to the lot of Gome n 



6 fact, a c 
ivery yi 



than is perhaps broQght into e 
whatever. In recogaitiou of this 
Bailors of the French navy are se 
Biom of Joinville-le-Pont, and i 
come firat-rate instructors to the 

The amount of exercise fallii 
much greater than that required from others. Thus some'l 
have possibly too much, while others have positively tooa 
little. Such men as the yeomen of stores, and those what 
occupation confines them a great deal to the lower parts o 
the ship, should be assigned some light periodical work < 
deok for the preservation of their health under circumatanct 
so inimical to it. It must be remembered, however, thaj^ 
while this is recommended with the view of benefiting t 
persons conceroed, and aerating their blood even against thei 
own inclinations, it would be injudicious to submit stokera 
just ofi' the fires, to sudden cold aud exposure on deck n 
the system were permitted to rest for some little time audi 
adapt itself to the change. Indeed, it would be much betterl 
to give these men the benefit of all the rest the interval be* 
tween their watches will admit of. 

Dr. Hunter, of the IT S Nav( , who supports his positica 
by the moat cogent reasoning, says, speaking of stokers is 
this connection, ' As these men are enrolled i 
provisions, they should not be calkd upon for any duty ontsidi 
their vocation. There la a physiological, and consequently i 
hygienic, necessity for this It is no uucommoi 
vessels propelled by sail and steam to have all the engineer'** 
force not on watch engaged pulling and hauling on sheetsa 
and halyards on deck, only to go below and take up theivl 
work in the engine and fire room when the watch is changed,,| 
It ia all wrong, from whatever atandpoint it may be 
After a watch they should not be disturbed except in i 
great emergency,' It will be scarcely a digression here tCM 
speak of the drink required by stokers to satisfy their tbirat, V 
arising from the peculiar nature of their toil. ' It is impoi 
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sible to realise,' saja Ur. Bonrel Roniere, ' the enormous 
quantity of plain or acidulated water conaumed by a stoker 
in the course of a watch, more Bspecially in hot countries. 
In Europe it amounts on an average to three or four quarts, 
and is at least doubled in the tropica. The health soon 
suffers from this excess and over- excitement of the secretory 
functions of the skin. The immediate results are profuse 
sweats, insatiable thirst, and subsequently atony of the diges- 
tive organs, colic, diarrhoea, a feeling of heaviness and sink- 
ing in the epigastrium, a flabby and inert condition of the 
muscles, absence of colour in the skin and mucous menibrane. 
This over-indulgence in drinking water is certainly most 
injurious to the stoker's health, and the injury is all the 
greater as there is no restriction to the quantity consumed.' 
An early as 1853 the same authority recommended the issue 
of what he considered to be a more wholesome beverage than 
the regulation acidulated misture. He then proposed a weak 
solution of coffee with the sngar and brandy already allowed ; 
and in this he has received the support of M. Fonssagrives and 
many other naval surgeons. 

By an order of July 1880 men employed in the French 
West Indian colonies and the tropics are allowed daily a small 
quantity of sugar, brandy, and vinegar, or, instead of the 
latter, as occasion may serve, fresh limes or oranges. 

In the Eioyal Navy, stokers are commonly in the habit of 
mising oatmeal with the water used for drinking during the 
watch, or, at the recommendation of the medical officer, an 
additional allowance of Kme juice may he issued to them. It 
must, however, be admitted, as Dr. Leroy de Mericonrt re- 
marks, that ' it is difficult to fix upon a good wholesome be- 
verage saitahle to the stokers when employed on the fires.' 



I 



CHAPTER VII. 



The sabjeot of clothing is one of great importance, and t 
naturally follow tliat of exercise. Many things in relation b 
the characteristic dress of the sailor are so time-hallowed thaffl 
it would be difficult to effect a change in them, even if encbj 
change were clearly shown to be a hygienic necessity, 
there can be no donbt that the needless exposure of the npp« 
part of the chest is productive of much evil, and the 
of many a fine young fellow has been sacrificed by bronchitii 
and other pulmonary affections arising from this cause alone^V 
The use of navy-blne woollen comforters was intended ti^l 
mitigate this evil ; but any remittent article of this kind wiltfl 
often be either worn or d add th t snfficient jndgmen^J 
and thus even favour th a n t a cold that may lead t 

aomething of a more ser nat 

Hotwith a landing th eat sol t de shown by the Ad; 
miralty for the health ad mf t f the British sailor, j 
vision for a. change of clothing on exposnre to wet in 
ordinary discharge of dnty would appear to be more carefnllyi 
attended to in the American navy than in our own. 

A list of the established articles constituting the outfit t 
the sailor will be found in the new Instructions ; and, what;* 
ever may be said to the contrary, there can be no doubt thi 
the attainment of neatness, tidiness, cleanliness, diynes 
ciency, and economy characterise all the rules relating to thrf 
n&tnre, quality, and mode of issue, as well as their snpervieio 
by tbe lieutenant of divisions and periodical inspection. 



WHITE CAP-COVERS. 



Eygietiic Noteg and ParHcnlars in relalion to Clothing. 

Many hygieista are of opinion that white clothing should 
be altogether (lone away with in the navy. ' Their chief aee,' 
says Dr. Gihon, U.S N., ' is as a Sunday morning mustering- 
dress in the tropics ; bat in recent years the whim of the 
executive officer of the flag-siiip, or, ia its absence, of the 
vessel, determines whether the dress shall be white shirts and 
pants, blue shirts and white pants, white shirts and bine pants, 
or blue shirts and pants, apparently more for the sake 
variety than anything else, straw hata and blue caps, with 
without whits covers, extending the number of permutation 
' The absurdity of requiricg a man to clothe his legs in flanr 
and bia arms in white duck to-day, while to-morrow be ia 
blue above and whit« below, ought to be evideut to even the 
non-profeaaional, aa it is to the old qaarf«r- master, whose 
" 1-heamatiz " is made to shift from his shoulders to his loins 
and baek again.' ' 

On Wliite Cas'-Ccwers.—'Dr. E. Payne, of the U.S. Navy, 
has made some interesting experiments in reference to the 
question of white cap-covers, so much in vogue in tropical 
climates; and he has clearly shown that when the ordinary 
service cap is covered with a white material of any kind, a 
thermometer placed within the cap and upon the head will 
record no diminution of temperature as eSected by the white 
cover. A naval cap for othcera, with ventilating eyelet-bolea 
piereed through the top, was tested for ten minutes in the sun, 
and the thermometer registered 83° F. With the glazed 
cover, however, the tem]}eratiire was raised to 104" F. On 
the other hand, under a white-duck cap of the same pattern 
the thermometer stood at 83°. 

It wonld thna appear, ' first, that the glazed cover should 
not be worn except for protection against storms. Second, in 
comparing a cap with an air-chambei', and having holes for 
' A'aval Hi/sieiif, p. 62. 
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ventilation, with one (as in the ordinary cap for sailors) ■whiohn 
eits close to the head and hae no ventilation, the difference ial 
temperatTire is in favour of the former by 11° F. Thi 
comparing a cap made of white duck and Laving an air- ] 
chamber, with a cloth one which aita close on the head (as 
sailors') and is covered with, white linen, the difference i 
favonr of the former by 21° F. ; from which it would appea 
that caps should be made of white duck for warm weather,i| 
and that blue caps with white covers, as a substitute, sfaooldll 
be discarded.' 

Mr. Fayne has also made some excellent remarks in reli^il 
tion to the mannfactnre of slop shoes for the navy, and de-3 
monatrated by practical experiment their inefficiency and radi- ^ 
cal defects in a hygienic point of view ; but these evils could % 
no doubt be easily remedied by simply enforcing the supply* 
of more serviceable articles. He further deals with a most im^] 
portant subject, namely, the under-clothing of the si 
gestingthat. as an interchange from blue to white in the outer. J 
garments has already been sanctioned by both experience aad'-J 
custom, the same provision should be made in reference b 
under- clothing, though this has not hitherto been ao cogentl 
brought under the notice of the authorities. Referring tOiM 
the cruise of the U.S. ship ' Jamestown' in the Pacific, hA^ 
says, ' My frequent observation was that a large percenta 
of the men who applied for admission to the sick-list ^ 
either without proper under-clothing or neglected to wear itjk 
Tbeir neglect was usually the result of dislike to heaTy articloa 
served out during such periods of our cruise as were 
in the tropics. To such an extent was this dislike put ii 
tise, by neglecting to wear sncli garments, that I made reqaesfal 
to have the men examined at morning quarters, thereby tryingfl 
to detect the neglectful and force them to thei 
measnre had the desired effecf ; and a good opportunity foi 
comparing it with the one of allowing the men to follow iheisj 
own inclinations was found at Panama in March 1871. 
that time we were in company with a ship whose crew i 



bnfc a. little more in numbers tlian our own, anJ while our 
eick-liat ivaa only from sis to ten, theirs was soon above thirty. 
The explanation was simple : our men wore nnder- clothing, 
and no special care was exercised to compel the men of the 
other ship to do so. And it is not surprising that when men 
avo worked during the day in such a nlimate as exists at that 
place they perspire profusely, and on every opportunity throw 
themselves down for rest in tlie coolest spot they can find ; 
neither is it surprising, when men are allowed to lie down on 
deck with no under-shirt on, and the outer one freely thrown 
open, and a smart breeze coming under the awning apron 
(as I have witnessed), that thirty men out of a crew of two 
hundred should soon be down with fever.' 

The quality which is now in ose (a heavy dark-blue mate- 
rial) seems to him to bo all that could be desired for cold 
climates, but he believes that it would be a great advantage 
to have ita place supplied, for use in warm climates, by a 
(juality which would be both lighter in teifcnre and lighter 
in colour. Then the men wonld be found to wear it more 
regularly, and wonld at all times be protected from sudden, 
changes of temperature. 

The ordinary flannel worn by British sailors is defective 
in several ways: thus (1), it is usnaliy too loose, though not 
long enough ; (2) it does not ascend sufficiently npon the upper 
part of the chest and root of the neck ; and (o) it is totally 
witliont sleeves. A much more efficient article wonld be a 
kind of Guernsey frock, of some light material, as merino, 
which would be elastic and close-fitting, and at the same time 
permit of the transpiration of the skin, which it wonld thus 
supplement, taking up excessive moisture and obviating chill 
by its non-conducting property. Slany sailors suppose that 
shifting into dry clothts when one gets wet is only necessary 
for delicate people, and they are rather disposed to let their 
clothes ' dry upon the same bush they got wet on ; ' and this 
mistake is further sustained by the common impression — in 
which there is, donbtless, some truth — that salt-water dampness 



is not so injurious as that of fresL. It is certain, however, 1 
that getting wet in flannel under- garments, whether thB J 
moietare be ealt or fresh, is less to be feared than a sii 
exposure to wet and told by evaporation without them. 

Sailors are enjoined to put away every article in a clean. I 
and creditable etute in their bags, and those that have been. 1 
newly washed in particular should be thoronghly dry before J 
they are put away. Moreover, on no account should artiolea | 
of clothing be left about, whether wet or dry. 

The ditty-box and bag of the seaman, the desk and s 
chest of the midshipnian, and the cabin of the commissioi 
officer are but three grades of equivalent things, and it mij 
be easily imagined how any infringement of justice in relatioi 
to any of tbem would give rise to discontent. In some i 
clothes-lockers, answering also as seats between the i 
tables, are substituted for bags, and tbo bag-racks C' 
quently abolished. There axe, however, some disadvantagt 
connected with the change ; thus, the clothing is more likelyl 
to become damp, and the Hccumulation of filth is scarcelj^ 
avoidable, the access to it is so easy. There is also soma-p 
difficulty in removing the whole kit to the upper deck fbcj 
inspection and periodical esposui-e to the auu. 





DIVISION 11. 
PROPHYLACTIC HYOTEXE. 



CHAPTER I. 

Sectios a,— The Customary Issue of Lime-juice at 

an AnUscorh title. 

After having given a definition of scurvy, Profesaor Aitkin, 
M.D., P.R.8., observes that 'an altered state of the albumen oE 
the blood is associated with this condition, and the phenomena 
are brought about by a deficient supply of the organic 
vegetable acids, or the salts of fresh vegetables.' ' This simple 
statement, while it really espressea all that we are quite sure 
of as to the cause of the scorhirtic condition, and affords us 
no explanation of the precise physiological effuct, or modun 
operandi, of the vegetable acids in ^he healthy system, is 
nevertheless a practical guide to us ; fov experience has 
shown that, however defective our theory may he, the veget- 
able acids, and in particular lime-juice, are not only the beat 
prophylactics in relation to scurvy, but also the most 
certain remedies when the malady lias actually made its 
appearance. 

When omnivorons capabilities are curbed by monotony of 
diet, necessitated or otherwise, it stands to reason that the 
blood, which should be renewed by the assimilation of diver- 
sified food, most suffer defect in some of its stamina! elements, 

' Sciettee and Pruciiee of Medicine. 



either as to their qaiintitf or quality, and it is to tbe fi^DM^I 
state of the vital iluid so induced that the train of aympto^^M 
known as BCarvy is attributable. V 

The proximate organic principles of vegetables are numfl 
readily BBsimilible in the fresh or recent state than aflnd 
drying or keeping, and even, well- preserved, vegetable sob- 1 
stancea cannot be supposed to make up altogether for tha j 
absence of fresh vegetables in the ordinary diet of man. 
Moreover, the vegetable acids, malic, citric, &c., seem to play I 
an important part in the human economy, as is demonBtrated 
in the important fact that the scorbutic diathesis, and scurry 
itself, are brought immediately under control by their ad- 
ministration. 

The earlier writers attached much insportance to the 
supposed tnflnence of salt and other provisions deteriorated 
in quality in producing scorbutic disease. This view of tbe 
case, however, is quite erroneona, for there is even an 
instance on record where Bait meat, having beea alone avail- 
able as a change of diet, produced a niost salntnrj- eflect 
upon eiisting scurvy. On the other hand, there can be very 
little doubt that a salt meat diet would favour the develop- 
ment of scurvy, from its natural tendency to lower ihe 
stamina of the ayatem, reduce the weight of tbe body, and 
induce a corresponding amount of debility. Thongh scor- 
butic patienta living ou .salt provisions may still be cured by 
the hberal use of antiscorbutics, it is certain that both the 
prevention and cure of scurvy would be much more easily 
effected when fresh meat can be supplied. Too great promi- 
nence, however, cannot he given to fresh meat alone, for it is 
well known that a had form of scurvy often occurs amongst 
the Australian colonists who are not provident enough to grow 
vegetables, but who live almost exclusively on fresh niatton 
of the best quality. 

Just as scurvy itself must have long existed in tbe worhl 

before it obtained a definite place amongat classified diseases, 

I it is probable that its sovereign remedy, lime-jaice, ' 



long known before it found its way into tte recogniaed lists 
of tlierflpentic agents. 

In the writings of Solomon Albertns (1573). Sir Richard 
Hawkins (1593), Sir James Lancaster (ICOO), and John 
Woodall (1C17) we find, perhaps, the earliest record? of the 
efficacy of lime-juice both as a prophylactic and cure for 
scurvy. It was not, however, nntil the year 1/95 that the 
regular issue of lime-juice was introduced into the British 
navy, through the importunate BoUcitations of Sir Gilhert 
Blane, Bavt, ' This forlunate circumstance,' saya Sir Alexander 
Armstrong, 'was bi-onght about in consequence of the alarm 
created by the prevalence oFthe disease in the fleet under the 
comroaud of Lord Howe in the spring of 1?95, the outbreak 
being traceable to causes entirely analogous to those which 
induced the epidemic on former occasions, namely, the depri- 
vation of fresh vegetables. So prevalent was scnrvy iu this 
fleet, and so much enfeebled were the crews by its visitation, 
that the ships were rendered quite inefficient, and the safety 
of the empire became, in consequence, absolutely imperilled.' 

Much inconvenience at first arose from the deterioration 
of the lime-jnico on keeping. It was then suggotiled that 
pure citric acid shonid be snbstitnted. Subsequently very 
extensive trial was made as to the relative value of the arti- 
ficially prepared acid and lime-juice, in which, as a natural 
vehicle, it 18 contained, with a. mnch smaller proportion of 
other vegetable acids, viz. malic and tartaric. The preference 
has been given to the lime-juice, just as quinine in the bark 
might he preferred to the alkaloid in the isolated state. It ia 
remarkable, however, that what little ia known of the sepai'ate 
use of citric acid is quite in its favour. After having noticed 
an excellent case by Thomaa Watherston, of the ' Superb,' and 
stated the fact, that Trotter gives repoi'ts from seven or eight 
naval surgeons, who all state that they found the citric acid 
more efficacious than lemon-juice. Dr. Parkes ' remarks 

' 'On thfi Pathology and Tr 
Medko-C/tirKrgiciU Bevieai, Till, ii 



ACmC HTQIEN] 

that the diaappeaiauce cf ' scarvj from the Royal Navy 1 
not allowed any farther experience of citric acid ; but on., J 
board the Australian convict- ships the diaeaae has occasionally ■ 
appeared; ' and he further says that 'Sir William Burnett^T 
whose attention has been directed for many jeara to this m 
anbject, has been ia the habit of supplying convict-ships with. I 
citric acid and nitrate of potash, as well as with lemon-juice!, 
in order that comparative trials might be made of the relativB J 
value of these remedies.' The examination of all the doca-fj 
mentfi bearing upon this point was liberally granted to Dr..] 
Parkes, and his digest of the evidence will be foand in tbe| 
philosophical and exhaustive article already referred to, i 
his final remarks are of great importance. 

' We cannot conceive that anything can be more c 
vincing than the above evidence ; the efficacy of citric acid it 
clearly proved, and the nitrate of potash is evidently inferioi 
to it in power ; ' and further on, ' We know, on the other hand^fl 
that when lime-jnice becomes musty, a mucilaginous 
ciple is developed at the expense of the citric and malic acids.l 
This is proved by several analyses, particularly by somafl 
which Sir William Burnett has had made, and which show 
very clearly the gradual decrease in the percentage of tli« 
citric acid. 

' Everyone knows the immense difficulty of preservin^B 
lime-juice, and how often it becomes ineffectual at the time it|j 
is needed moat. We need not wonder, then, if t 
stances are not properly estimated, that the repntatioa c 
lemon-juice as an antiscorbutic has at times suffered. In 
document in Sir William Burnett's office it is slated tbabJ 
aenrvy broke out on board a convict-ship. The lemon-jniowB 
was in casks and bottles. That in casks had fermented and..! 
become thick ; it had more the appearance of pea-soup tbanl 
lemon-juice. The patients " loathed it " instead of n 
as usual, the greatest avidity for it. It was, however, nsed»-|B 
but was ineffectual. The letnon-juice in bottles was gut 
was employed with the best effects in the worst cases. 
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' We may state here that we have no doubt that good 
]emon-juice is more effectual than pure citric acid ; thia may 
be from ita containing malic and tartaric acids, besides citric, 
or, aa is very probable, from the citric acid being in the form 
most easily absorbed or decomposed. The Materia Medica 
gives ns many analogous examples of the superior efficacy of 
a medicine in ita natural combiiMtions.' 

Notwithstanding the elaborateness of the report of the 
committee appointed to inquire into the oanaes of the ont- 
break of acnrvy in the recent Arctic Expedition, very little 
mnre has been added to the fects and deductions contained in 
the mastflrly article from which the above quotationa have 
been taken. 

The navy allowance of lemoD-jnice is 1 oz., with the same 
amount of sugar, daily, after the men have beea 9 daya 
on Rait provisiona ; bnt, as a discretionary power is vested in 
the medical officer in charge, it ia now very usual for ships to 
issue lime-juice regularly daring tbeir whole period at aea, 
withont waiting for the lapse of any specified time. It was 
the custom formerly to serve out the lime-juice and sugar to 
ihe several meaaes separately, and it was by no means certain 
that each man had taken liia full allowance, or even any at 
all. ' When the lime-juice is taken into the different messes,' 
saya Sir Alexander Armatrong,' ' many of the men are care- 
less about it, and seldom or never take it ; others will dive it 
away, or, what ia a common occurrence, will barter it with 
the few who are wiae enough to prefer it to spirits, so that 
one-half of tbe crew may not, in all probability, take it. 
Thus there is no certainty whatever that it is taken by all 
with any degree of regularity, hut there is positive evidence 
to the ccntrary.' With the view of testing the relative 
merits of lime-juice simply boiled and lime-jnice fortified 
with spirits, it was necessary to adopt some plan that would 
ensnre a fair trial. He therefore recommended ' that each 
half of the crew ehonld partake of the diffi;rent kinds of acid. 
' Xaval Hygiene and Scarvy. 1858. 




In pnranance of this plan it waa mised in. separate tab^ ] 
from which each man daily drank his allowance in presenee 
The adoption of this practice was attended 
■with the happiest resnlte. I had thns,' he says, ' the positive 
evidence afforded mo that every mau in the ship drank his 
allowance (1 oz,) daily, and waa thus fortified with a regular 
daily quantity of a powerful antiscorbutic. To this circum- 
stance, therefore, I unhesitatingly attribute not only the 
immnnity we enjoyed from scurvy for a longer time than has 
ever been known before in the Polar Sea, but also our good 
fortune in maintaining an unprecedentedly high standard of 
health among our crew during the same period.' Further 
on the same authority remarks, ' 1 could wish that this 
plan was enforced in the navy, not only as regards lime-juice, 
but likewise spirits ; for I am quite satisfied that by making 
the men drink their allowance of either at the tub, where it is 
mixed in presence of the officer who always superintends the 
" grog-tub," the most beneficial results would accrne, not only 
in a sanitary point of view, but in preventing the occnrrence 
of drunkenness and its attendant evils on board ships of war.* 
The late Dr. Alexander Eugene Mackay, D.I.G., E.N., 
nsed to say that ' the North Pole will never be reached with- 
out lime-juice.' Nevertheless some medical men affect to 
ignore the vegetable acids, and set up milk, meat-juice, alka- 
line salts, phosphoric acid, oils and fats as snfficiently prophy- 
lactic and curative in relation to scurvy. It is doubtful if 
ever the physical labour on any former occasion waa so great 
as that which fell to the lot of the sledge-crews in the late 
Arctic Expedition ; and there must have been a commensurate 
demand for wholesome food to repair the inordinate waste. 
Yet this was not all, for the eflect of insufficiency of food, or 
starvation in the ordinary sense, and scurvy must not be con- 
foanded. The nutritive functions are in full action in the 
scorbutic condition, but held in abeyance in starvation. Indeed, 
one might die of scurvy without starvation, or die of starva- 
tion without scurvy. The secret of the matter was that lime- 



jnlce was withheld, which, however incredible it may seem to 
the uninitiated, would have preserved the necessary alkalinity 
of the blood, and thus famish in a single article that essential 
part which was deficient in the rest of the daily food. Now, 
besides the inconvenience of carriage, one reason for omit- 
ting to send lime-juice with the sledging partieH was, that by 
fi'eezing the bottles would be broken and the lime-juice 
rendered nnfit for use. It has since occurred to several per- 
sons, even aimnltaneously, including Sir George N"area himself, 
that if the lime-juice were aotficiently concentrated, mised 
with sugar, and made into loitenges, this valuable agent might 
be carried without the feeling of encurabrance, but issued in 
a most simple and agreeable form, A sample of such a pre- 
paration, manufactured for the author by Mr. Cooper,' of 
Oxford Street, was exhibited to the members of the committee 
appointed to inquire into the outbreak of scurvy allnded to. 
Though citric acid is very deliquescent, Mr. Cooper showed 
tlic writer quite lately some of tho original lozenges, which 
were still in excellent preservation, with all their agreeable 
odour, flavour, and other picpertiea intact. 

It was much to be desired that practical trial should bo 
given them ; but, as the Director- General of the Medical 
Department of the Navy did not sanction their use in the ser- 
vice, Mr. Harry Leach did not consider it advisable to employ 
them in the merchant marine. In favour of their efficiency 
it may be mentioned that lime-juice, rednaed by evaporation 
almost to dryness, without charring, is still perfectly soluble, 
and when made up to the original strength with distilled water 
exhibits no diminution in the amount of acidity. Indeed, it 
has also been found that the acidity of lime-juice, taken both 
before and after submitting it to tlie freezing process, ia quite 
the same. It may be said, however, that we are quite snre of 
the efficacy of liiae-juice in its natural state, while we know 
nothing of its effect in the concentrated state. 

Good lime-juice is of a rich or greenish yellow colour, quite 
' The paCeotea of the sffervDacing lozenge. 



tmnsparent, &nd free from tarbidity and siringiness. Tie 
odour IB fn^ant, and the taate an agreeable aciditj, wHbott 
bittemesB, at lea^t to anj unpleasant extent. On fortbet 
testing the quality of a tnmple, take ita specific gravity (a^ 
1023), then evaporate to one-half to drive off the spirit, and 
tftke the specific gravity ^ain (aaj 1035). Next determiDeth* 
amonnt of acidity with a standard alkaline solnt ion (say 26! 
grs. to the ounce). 1 cc. of the alkaline Bolntion is equivalent 
to -0064 of citric acid. Now, if 10 cc. of lime-jnice be miid 
with 90 cc. of water, 10 cc. of the mixture will contain 1 m. 
of the original lime-juice. Let na now enppoRe that 9-5 cc. of 
the standard solntion were required to neutralise the acid, 
Hnlfiply this by the coefficient '0064, which will ^^e -O6O80 
grammes per cc. of linie-jnice ; then multiply by 1000 to make 
np the litre, = 6080 grammes per litre. This mnltiplied ]ij 
70 will express grains per gallon = 4256. There being 160 
ounces in a gallon, 42.56 -^ 160 = 26-6 grains per oncce. 
This result may be at onca arrived at by mnltipljing the 
number of cc. naed by the short factor 2-8. Thna 9-5 x 2-8 
=2C'60 grains per ounce, as before. 

Sulphuric, hydrochloric, and nitric acids may be tested for, 
as in the case of drinking water. If tartaric acid is present, 
a white precipitate will fall in the course of twenty.fonr honrs 
after the addition of a little aj!etate of potash. 

Finally, by evaporating a portion of the lime-jnice to the 
consistency of an extract, the relative amount of the latter 
and the fragrant arora a evolved in the process will greal' 
assist in forming an estimate of its qnality. 
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t Malarious DisfricU, 



L 



The benefit resnlfcing from the use of Peruvian bark i; 
fevers of the African coast having been represented to 1 
Admiralty by Mr. Robertson, of the ' Rainbow,' ships fittigj 
out for that station were gratuitously supplied with it, and t 
Baroe boon was extended to the West Indies in the year 179( 
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The great efficacy of tliia medicine was also attested by the 
fact that Connt Bonneval and his suite through its means 
had escaped sickness in the camps in Hungary while half the 
army were cut off by fever. Subsequently the sulphate of 
quinine was used instead of bark. In Article 9, p. 11, of the 
' Instmctiona for Medical Officers,' it is enjoined to be given 
in four-grain doses, morning' and evening, to men when 
employed on shore to procnre wood or water, or on other 
laborious duty ; and the subsequent state of healtii of the men 
to whom qninine had been given is to be attentively observed 
and very fully reported to the Director- General. In obedience 
to these instructions, much important information has been 
received at the office, showing most clearly that in those cases 
in which the quinine had been duly admiiiiatered an immunity 
was enjoyed, and conversely, where it had been neglected, 
either by carelessness or some unavoidable circumstance, 
malarious disease seems to have made its accession. This 
theme might be ealarged upon to almost any entent but the 
simple notice of the fact must suffice for the present 
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In Article 33, p. 22, Surgeons Instruct ons t s provided 
that, ' No person is to be adm tted nto Her M jeaty s service 
unless he has had small pos or haa been vacc nated ; and 
should the vaccine cicatrix not be cons de ed sat sfactory, he 
is to be reported fit only on ond t on that be n n e liately 
submits to the operation An mportant c rcular has how- 
ever, since been issaed on the snbject of re-vacciaaiion, 
March 7, 18?1, mnning as follows : — 

' Re-vaccination. — The Lords Commissioners of the Ad- 
miralty, having taken into consideration the severe epidemics 
of small-pox which have occasionally occurred in Her Majesty's 
Naval Service, the risks incurred by the crews of all vessels 
on foreign stations, especially in China and Japan, where that 
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diseaae is annnaliy epidemic in the winter eataon, and ihe fci 
that the protective infiaeiice of raccinatioD perfonned a 
childliood is hable to be ranch diminished, and in maDjit 
Btances altogether destroyed in the passage from yooditt 
mauhood, are pleased to direct — 

' ]. That all men and bojs on entering into the service m 
to be re -vaccinated. 

' 2. That all men who h&ve not been re-vacciiiated be- 
tween their first entry in the service and the tkge of 18 AJi 
be re-vaccinated as soon as possible, however good their mj. 
mary vaccination cicatrices may appear, or even sbonld tber 
present unmistakable evidence of having enfiered fram 
pox previons to that ag«. 

' The re- vaccination to be made with lymph either takn 
fresh from the arm of a child or from sapplies to be obtaiiud 
from the National Vaccine Inatitntion. 

' 3. That no person shall be considered re-vaccinated who 
baa had the operation performed with lymph taken from tta 
arm of a re-vaccinated person, sach an operation aifording 
protection from the poison of small-poi, and that all persou 
80 re-vaccinated shall again be vaccinated with lymph lAbai 
from the sources specified above. 

' 4. That a notation of the date of re- vaccination be 
on each certificnte of service, specifying the resnlt, whether 
"a perfect vaccine vesicle," "modified vaccine vesicle," 

The terms of this circular are certainly on the safe aidi 
for although it may be difiicnlt to prove that the ' opci^tit 
performed with lymph taken from the arm of a re-vaccinated 
person ' afibrds ' no protection from the poison of smaU.pox * 
the efficiency of lymph taken from the arm of a child can 
scarcely be doubted. 

TlioDffh the three sections briefly treated in the foregoinir 
remarks include the more important particulars connected 
with Prophylactic Hygiene, yet in practice we may associate 
with it also all that is anticipative of evil and tJie most efficient 
protective 



Section D. — General Orders. Smiitary Begulattons aud 
Suggestions. 

(a) Abstract of Adviiral Sir M. 8eymour'/i orders (Hong- 
kong, 185?) ;— 

' 5.30 A.M. Hands to be turced np. 

6.0 „ Breakfast. 

8.0 ,, Decks to be finished and ready for any evolution. 

9.0 „ Qoarterafor inspection. 

Noon, P.M. Dinner. 

4.30 „ Snpper. 

5.0 „ Work aloft as requiEite. 

' On Tuesdays and Fridays hands to be turned np at 5, and 
breakfast at 5.30. 

' A cnp of coffee, with a small portion of rnm and biscuit, 
may be issued the first thing in the morning (by order of Ad- 
miralty). 

' Monthly leave after October 15 to April 15 (forty-eight 
hours). 

' Punishment cells not to be less than 6^ feet long by 3 feet 
broad, with the full height between decks (Admiralty order).' 
(b) SanitnTy Measures adopted during the visits of S.M.S. 
' Investigator' to the Niger, and while stationed near Lagos 
Lagoon, which were so suctiessful oi to attraet the attenHon of 
Commodore Mornby in 186G. {Medical 0£icer, E. 0. 
Sweetman, R.N.} 

' 1. It is of the utmost importance that men to accompany 
this eipedition should not be taken indiscriminately, but tho 
strongest, moat healthy, and hj all means tem.perate sien 
available should be chosen for this pnrpoae ; snd that there 
should be no boys, aa they invariably suffer severely from the 
after effects of these expeditions, 

' 2. Each white man (includinff officers) to have 4 grs. of 
quinine in 1 oz. of eherry every p.m. after the day's work ia done, 
commencing seven days previous to entering the river, and 
continuing the same for ten days after having returned from ii.. 



. To have a cup of hot coBee before coming a 



every morniDg. 
'4, To have 



; of t 



dinner, which ia W l« 
in addition to the service allowance of grog, 

' 5. Not to be allon-ed to drink the river water, not lit 
other than condensed water. 

'6. To be permitted to smoke when they please, and Un 
as much freedom generally as the service will admit of. 

' 7. Any exposure to the son to be most carefully avoided 
by the use of proper nwninga, and more especially for tb« 
man in the chains. It is most necessary to yra-tch closelj w 
prevent unnecessary eiposnre. 

' 8. If men get wet, they should be see7i to shift intodrj 
clotlirs as quickly aa possible. 

' 9. The bilges to be thoroughly cleaned and dried out even 
day, and chloride of zinc used if in the least fonl. 

' 10. The lower deck shonid not be netted more than once 
a week, and should invariably be dried np afterwards. 

' 11. It is most imiiortant that every man sfaonld beau- 
plied with mosquito cnrtains. 

' 12. The awning should be spread at least 9 feet from tbe 
deck, and in fine weather fnrled at 5 P.M., every day, and 
spread again at 6 p.m., hefcre the dew begins to fall, which it 
does very early in the river. 

' 13 No white should be allowed to sleep on shore uaier 
any circumstances. 

' 14. It is well to anchor in mid-stream if possible, so u 
to avoid the closer prosimily of the swamps; the flies and 
mosquitoes give less annoyance, and there is generally a cor- 
i-ent of air, and however slight it may be it is most re&eahiog 
and conducive to a good night's rest. 

' 15. Moaic, singing, or other harmless recreation should 
be eneon raged by all mean^ Indeed, every effort should be 
made to render the time as little monotonous as possible. 

' 16. It is of great importanre that the ship should ent«r 
the Niger sufficiently early to admit of the expedition being 
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brought to a termmation before the wi 
extent. 

' The intermittent fever of lagoons, 
is almost invariably followed by some s; 



matter how alight. 



(c) Standing Order ismed by Bear-Admiral Wi/rnan, U.8.N., 
for the Quidattce of Oommauding Quaere of Skips in the 
West Indies. 
' The crews will be exposed as little as possible to the heat 
of the ann. Oil calling all hands in the morning (in port), no 
work of any kind will be done until the men have had a meal 
of hot coffee and biscuit, and the market-boat will not be 
allowed to leave the ship until the officer of the watch hae 
ascertained that each person in it has partaken of some food 
before leaving. The awnings, in port, will be triced up for 
fl time in the morning and an honr before annset, to ventilate 
the ship, and spread before nightfall, before the dew falls. If 
the weather be rainy, the awnings will be spread to keep the 
ship as dry as posaible. The berth-deck will be kept clear of 
all articles that absorb moisture, and the deck will be sprinkled 
with dry sand. If the sand be damp, it can be heated at the 
galley and nsed and swept up carefnliy and removed every 
day. Water from the ship's diatillers will alone bo used for 
drinking or cooking purposes. The " bumboat " will he 
regularly inspected by a medical officer, to see that no unripe 
or improper fruits are sold to the ship's company, or in fact 
improper articles of diet of any kind. The authority of the 
medical officers in this matter is hereby made absolute. Offi- 
cers going on leave will wear light clothing and straw or pith 
hats, obBer?ing, however, the spirit of the regulations touching 
uniform, so that they may be known as American officers. 
Liberty will not be granted to enlisted men, appointed men, 
or non-commiBsioned officers of the Marine Guard, without 
the express sanction of the commanding officer. Stewards 
and mesamen will be cautioned not to visit the suburbs of 
towns where infection may linger, and will conGne their visits 
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Q the suburba of a town. 
i Buburbs or envi- 
1, except the gig's crew, 
ill be sent in charge of 



to tbc shore strictly to the business upon which they are sent; 
as a rule, disease and infection are more to be apprehended 
in the crowded portion of a city than ii 
There is comparatively little dai 
rons. When practicable, boats' c 
steam-launch, and dinghy's ere' 
a junior officer. When possible, coloured crews should be 
chosen, for market and other boats in the sickliest islands of 
tho West Indies. The men will wear flannelnext to the akrin, 
and at evening inspection divisional officers will see that this 
rule is observed. The ship's bilges will be thoroughly cleaned 
and disinfected not less than once a week, oftener if necessary. 
The bilges should be kept as dry as possible but when even a 
small quantity of water stan Is n the bilges fresh sea water 
should be let in at least once a week the bilges washed with 
the hose and steam-pump when practicable and then pnmped 
ont, except in close harbours where the water alongside being 
in a measure stagnant should not be used for any purpose. 
The exercises will be shjrt and not of an exhaustive or 
fatiguing nature. Instruct on may tike tl e pla e of actnal 
manaal labour at the gnnH The heal will be white- 
washed and disinfected daily d siofectants to be procured 
from the Medical Department The officers water closets 
will be thoroughly dismfetted Jaily The enl sted men will 
be cautioned by their divisional officers as to the abaolnte 
necessity of thorough personal cleanliness as well a^ )f the 
necessity of keeping the ship clean below so as to avoid un- 
necessary scrubbing. If wet by rain on boat or other duty, 
they must shift in dry clothes as sjon as possible rul bing the 
person down well with coarse cloth or tone! before putting on 
the dry suit. The men to be informed through their divisional 
ofBcers that if they suffer from alight headache or diarrhcea, 
they are not to neglect it as a thing of no consequence, bot 
apply to a medical officer at once for a remedy. It does not 
follow that a man need go on the sick-list, of which good 
jiulors seem to have something of a dread. Commanding 



officers of vesBels will promulgate tliia order, whicli i8 for the 
general benefit of all, and tliey will see ttat its prOTisione are 
rigidly adhered to.' 

(d) Secretary Preston's Seguiatioiis. 

Dr. Albert Leary Gihon, A.M., of the United States navy, 
states that the sanitary regnlations of Secretary Preston, issued 
January 23, 1850, are still in operation, and should be en- 
forced on all other stations where similar climatic conditions 
prevail, as in the East and West Indies, and on the coast of 
Central America. They are as follows : — 

' 1. No officer or man will be permitted to he on shore 
before sunrise, or after sunset, or to sleep there at night ; this 
rule to apply not only to the Continental coast, but to the 
Cape de Verde Islands. 

' 2. No United States vessel will ascend or anchor in any 
of the African rivers except upon imperative public seifice. 

' 3. Boat excurBJons up rivers or hunting parties on shore 
are forbidden. 

' 4. Vessels, when possible, wiH anchor at a reasonable 
distance from shore ; far enough not to be influenced by the 
mwlaria floated oB'by the land bi-eeze. 

' 5. Convalescents from fever and other diseasea, when 
condemned by medical survey, are to bo sent to the United 
States with the least possible delay. 

' 6. When the general health of a ship's company shall be 
reported as impaired by cruising upon the southern or equa- 
torial portion of the coast, the earliest possible opportunity 
will be given them to recruit by transferring the ship for a 
time to tbe Canaries or other windward islands of the station. 

' 7. Boat and shore duty, involving exposure to the sua and 
rain, is to be performed, ao far as the exigencies of the service 
will permit, by the Kroomen employed for that purpose. 

' 8. All possible protection from like exposnre is to be 
afforded to the ship's company on board; and the praper 
clothing and diet of the crew, as well as tho ventilation and 
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care of the deoka, will be made & freqnent subject for the I 
inBpeotion and advice of the medical o 

' 9. These regulatioua are to be considered e 
and each commanding officer of the squadron, on retiring 
from the station, will transfer them to 1: 



(e) Precautions to he taken where Malignant Cholera isprevdleni.M 

1. Check the slightest degree of looeeness of the bowele. 

2. Wear a flannel bandage round the belly. 

3. Avoid protracted fasts by eating a little every five or I 
sis boars, and take the cnstomnry allowance of stimnlauta. 

4. Change damp clothes, and keep the feet dry. 

5. Do not take Seidlitz powders or Epsom Baits, or bjiJ^] 
strong pnrgative dose. 

6. Do not eat salads, melons, encumber, shell-fish, pine- I 
apples, plums, pork, oily fish, uncooked vegetables 
nots, pastry, pickles, carrots, pease or beans, salted dry meats,, J 
geese or ducks, or any meat which is at all high. 

7. Avoid excessive fatigne, damp and cold, especially t 
night or soon after meals. 

8. Avoid exposure to extremes of heat and cold. 

9. Keep all parts of the ship as dry as possible. 

10. Air the bedding daily, and wash the clothing f 
qaently. 

11. Keep up fires during the night, as attacks most naaallyia 

12. Move from the locality where the disease is prevailing ■ 
to some place which it appears to have passed by. 
ship, shift the anchorage and get springs on the cable, to J 
allow a free current of air to pass through her (Saunders). 

(f) Sanitary Precautions in regard to Cholera, issued by thaM 

Admiralty, August 3, 1866. 

1. The petty officers of messes are desired to t 

nnobtrusive watchfnlaess over the men complaining in theiM 

messes, and report to a medical officer any miin whom t 



may IcDon, or have reaaon to suspect, to be labouring under 
diarrhcea, or who may appear to be in ill health, and that it 
be iiapreBsed npon them that by evincing an interest in 
this direction they will do much to prevent any outbreak of 
cholera on board. 

2. Once daily at leaat, at a time when the majority of the 
men slvo in their mesBes, a medical officer shall go round the 
different raeBB-decka and ascertain from the petty officers of 
messes whether there is anyone reqniring hia attention. 

3. The ofBcers of divisions, when inspecting their meu, 
shall take notice of any man who may appear to he in ill 
health, and shall cause him to be at once taken to the sick- 
bay and reported to the surgeon. 

i. Twice daily at least the head-shoots, as well as the 
shoots of the different water-closets in the ship which are 
much used, shall be washed down with a solution of carbolic 
Bcid, or chloride of zinc, and inBtmctiona shall be given to the 
captain of the liead to report to the atirgeon any man who, 
from making frequent use of it, may be suspected to be 
labouring nnder diarrhcea. 

5. Should cholera have established itself on board any 
ship, the utmost care is to be taken that the choleraic dis- 
charges, whether from the stomach or bowels, are largely 
mixed with the solution oi the chloride of zinc, or other dis- 
infectant, before they are thrown away, and that any clothing 
or bedding contaminated with the discharges be destroyed. 



(g) Aphorisms for Bathers {E.H.S. R'uhs). 

Avoid bathing within two honre after a meal. 

Avoid bathing when eshausted by fatigue or from any 
other cause. 

Avoid bathing when the body is cooling after perspiration ; 
but— 

Bathe when the body is warm, provided no time is lost in 
getting into the water. 
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Avoid chilliag the body by sitting or standing naked on 
the banks or iu boats after having been in. the water. 

Avoid remaining too long in the water ; leave the water 
immediately there is the slightest feeling of chilHoesB. 

Avoid bathing altogether in the open air, if after having 
been, a short time in the water, there is a senae of chilliness, 
with numbness of the hands and feet. 

The vigorous and strong may bathe early in the morning 
ou an enipty stomach. 

The young, and those that are weak, had better bathe 
three hours after a meal. The beat time for such is from two 
to three hours after breakfast. 

Those who are subject to attacks of giddiness and faint- 
ness, and those who suffer from palpitation and other sense of 
discomfort at the heart, should not bathe without first consult- 
ing their medical adviser. 



Section E, — Bbsjiti 



j^s (' Victor 



When military operations are being conducted along' a 
coast-line, the establishment of hospital-ships for the recep. 
tion of sick and wonnded is usually found to be expedient j 
and their organisation and fittings have frequently called 
forth much ingenuity and forethought to meet all portendiiiff 
emergencies and anticipate every possible requirement, even 
beyond the limits of probability. 

Good accommodation and good ventilation are the first 
items of importance. The former implies sufficient cubic 
space for breathing, and the latter sufficient interchange of 
air, both of which, if essentia!, under ordinary circumstances, 
to health, are doubly so to the sick and hurt confined to bed. 

Vessels of the frigate class have generally been employed 
as hospital-ships, though in some instances line-of-battle ships 
have been converted for this purpose and turned to very g 
account instead of lying up in ordinary. 

It is commonly believed that a ship with two deoka i 



H.M.S. 'VICTOR EMASTJEL.' 

more sftlubrions than one with three, and that a one-decked 
ship would be still better, bnt for the corresponding want of 

Pi^TB xxvn. 
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arcommodation. Perhaps the most complete and efficient 
hoBpital-Bhip of modern times was the ' Victor Emannel,' for- 



merly the ' Repnlse,' a screw Ijne-of-battle ship of 5,157 
and 2,414 horse-power. This veBael was built in Pembroke 
Yard, and lannched in September 1856. 

Soon after the Crimean war she was laid np in harbont 
without further eommiasion until the Ashantee war broke out, 
when she was taken into dock at Portsmouth and fitted 
a coat of about 38,000/., as a hoBpital-ahip for sei^ce > 
coast of Africa. 

Allusion haB already been made to the ventilation of this 
ship, uor is it intended to give here an exhaustive acconnt of 
her internal arrangement, but there are many hygienic par- 
ticnlars and matters of detail "worthy of notice in relation to 
the hospital-deck. 

' The lighting of the deck at night,' aaya Dr. Bleckley, 
C.B., in his report, ' is effected by means of " Palmer's patent 
candle-lam pa," of which there are thirty arranged alternately 
over the lines of cots, at a distance of 14 feet, and fitted with 
shades, so as to prevent the light from falling too atronglv on 
the eyes of the patients. 

' They are lighted each evening at a quarter of an, boar 
before dark, and the number left burning during the night is 
regulated by the requLsitions of tbo prescribing medical ofBcera. 
Otber lights are extinguished at or before 9 p.m., by which 
hour all patients are required to be in bed. Any defects 
during the evening in the lamps are at once brought to the 
notice of the master gunner in charge of the bospitaUdeck, 
and defects in the same during the night are reported by 
the orderly of the Army Hospital Corps on duty, throngh the 
sentry at the hatchway, to tbe lamp-trimmer on night duty. 
The arrangements for personal ablution on this deck consiat 
of a lavatory forward with eight washing basins, fitted on 
either side of the bowsprit, and snpplied by taps with fresh 
and salt water. There are beaidea 14 basins with water-taps 
screwed at intervals into the walls of the deck, for cases o£j 
emergency. There are six baths, provided with pipes to con- 
vey salt and &esb water from tbe large poop tanks abo7«i 
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described, with ateam jets eonnocted with the engines, to heat 
the water, all the taps being clearly lettered and painted in 
different colours. 

' There are two of Captain Crease's charcoal water-tank 
filters on the deck, each holding two tons of drinking water, 
and supplied from the large tanks in front of the poop. 
There is a smaller filter-tank, holding one ton of water for 
the use of the dispensary, which is situated forward, amid- 
ships. This is a commodious building, 18 feet 3 inches in 
length by 10 feet 6 inches in breadth and 6 feet 7 inches in 
height, lighted from above, and admirably fitted by Messrs. 
Savory and Moore, of London, with every requisite appli- 

' There are on the hospital-deck 18 water-closets for the 
men, arranged in three seta on each side. They are fitted up 
after Stone's patent, and with Baker's disinfectant, i.e. per- 
manganate of potash, in solution, in a reservoir connected with 
the pan, and a jet of which is, by a simple arrangement, 
thrown into the pan after it has been washed out by ordinary 
water. This principle has been found to answer well. Close 
stools were in very little request, and, as Stone's closet also 
forms a orinal, chamber atensils were at no period kept on the 
hospital- deck. 

' Before leaving England the floor and sidea of the hospital- 
deck were coated with white zinc paint, with a view to admit 
of their being kept clean by ordinary scrubbing ; a very good 
arrangement and one that experfence has shown to answer 
well. On getting to sen it was found that, as the painting 
had been done in damp weather, the deck had almost to be 
scraped bare in order to get a smooth and dry sifrface. It 
was, therefore, proposed by Captain Parkin, R.N., that the 
deck should be repainted, and this was accordingly done 
nnder the superintendence of the first lieutenant, Mr. Hutton, 
to whose enevgj' and good taste in the selection of colours I 
would here express my obligations. The floor of the deck, 
which was unoccapied on the outward voyage, had two fresh 
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coats of white paint, slightly tinged with chrome-yellow, the 
bulwarka being painted white, with a relieving line of cobalt- 
blue. The ventilating shafts and fresh.water filter-tanks 
were painted a warm French grey, the bands of the tanks 
being left zinc white, relieved by a fine vermilion line. The 
four cable-bits and two of the centre ventilating shafts were 
painted a grey granite, and the backets a. zinc white, with 
chrome-yellow hoops. The two capstans received the same 
shade of French grey in use elsewhere, relieved by zinc white 
panels, rope mouldings, and gilt heading. The numeroua 
pipes of different classes on this deck were distinguished by 
painting the joints of steam fire-mains vermilion, those of 
fresh-water taps blue, and those of salt-water green. By this 
arracgement the extensive white surface was toned down and 
the eye relieved, while the colouring of the taps was turned to 
practical account. 

' A special feature in the arrangement of the hospital-deck 
is the erection at each side, about the centre of the ship, of a 
large outside platform, 26 feet 8 inches in length by 3 feet 
in hreftdth, on which such of the sick as are able to leave 
their cots may lounge or walk about. These platforms, fur- 
nished with easy chairs, and protected against the chance of 
accident by a strong wire netting, 6 feet in height, were a, 
great boon to the poor fellows in hospital while on the West 
Coast. Here they lounged, read, or talked, and enjoyed what 
little breeze there was. Here, too, permission waa given, on 
the certificate of the prescribing medical officer (to such men 
as were too weakly to go above for the purpose), to smoke 
between the hoars of 8.30 and 9.0 a.m., 12 noon, and 2 p.m., 
and 6 and 8 p.m. When the number of convalescents in- 
creased towards the end of our stay at Cape Coast Castle, and 
on the homeward voyage, Captain Parkin was good enough to 
sanction the use of the port side of the poop by the sick and 
wounded soldiers, and to provide benches and chairs for their 
use. Here also smoking was allowed on the same condition 
as on the promenades. Before quitting the platforms I may 



mention that throngli 
from, (til the severe c; 
were taken on board b 
arrangementa for the ; 
conaidei'ed at 



them, and the gangways leading there- 
ftses requiring to be slung up in cots 
Lnd conveyed to the hospital- deck. The 
reception of such helpless cases will be 
I part of this report. For the 
modation of sick officers there are six cabins at the 
stern of the hoapilal.deck, comfortably fnmiahed, opening off 
an airy and commodious saloou, 32 feet in length by 19 feet 
in breadth and G feet 4 inches in height, in which those who 
were able to be np had their meals served. This compartment 
has a special gangway and accommodation ladder leading to 
the upper deck, and can be ahnt off from the hospital-deck 
proper (i.e. the men's hospital) by a curtain. This haa not 
been used, nor have the curtains on the men's deck been used 
at any time. The ventilation of the siek officers' cabins is 
effected by ports, Venetian blinds communicating with 
their saloon, and the perforated zinc plates in the sides of the 
ship already referred to. The saloon is ventilated by three 
stem ports, 3 feet 10 inches in height by 3 feet 5 inches in 
breadth, and by a cowled tnbe opening 8 inches above the 
floor, immediately abaft the companion ladder. It was 
designed that upcast ventilation should be promoted by per- 
forated zinc plates opening into the well of the screw, but aa 
these plates appeared to form inlets for disagreeable amells 
from below, where the screw-well communicated with the 
bilges, they were closed at an early period by ahotters with 
which they were provided. There are four water-closets for 
oflicera, constructed after Stone's patent with Baker's disin- 
fectant. It should be noted here that the accommodation 
deaigned for sick officers in the ' Victor Eraanoel ' was 
quite disproportionate as compared with that provided for 
men. On several occasions provision had to be made for ten 
sick officers, and in an emei^ency as many as 15 were accom- 
modated by screening off compartments of the hospital. deck. 
The available cabins in the other troop-ships and transports in 
the harbour were also turned to account. As a rule the more 
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wrera fwnrn were retained in the hospital ship, and only the 
len Mrions onee were Btait elaewhere. 
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HEASUBEMENT OF OUBIO 

•I am indebted to Surgeon W. H. Steele, M.D., Army 
Medical Staff, and to Lieateaant W. H. BrowD, Army Hospi- 
tal Corpa, for the very carefnl and accni-ate meaaarement of 
tile hospital-deck {see preceding table), 

' Supposing the maximum of beds {142) to have been 
utilised, the following were the dimenaioija : — 

Average cubic space each bed, 333'SS. 
spherical „ „ 36-90. 
Total Buperficial area of ventilation, ii6 feet. 

' The convalescent deck, which commnnicatea with the 
hospital and npper decks by trnnked hatchways, ia 100 feet 
6 inches in length, by an average of 45 feet in width and 7 
feet 6 inches in height, extending from the stem as far as the 
foremost part of the main mast, where a bulk-head (with two 
doora opening through) abuts it off from that part of the 
vessel occupied by the ship's company, It haa two stern 
ports, 3 feet 2 inches in height and 2 feet 1 inch in width. 
Downcast ventilation is promoted by two large cowled tubes, 
and by two smaller tubes of the same kind proceeding to the 
orlop deck, but communicating with this deck by means of a 
small opening with a sliding abutter ; and upcast ventilation 
is intended to be carried out by meaua of numerouB orifices in 
the roof, opening into the iron boxes in the floor of the hospi- 
tal-deck, which, as before stated, communicate through air- 
tight wooden boxes with the hollow maats. A similar 
an-angeraent exists in the floor of this deck for the puriGca- 
tion of the orlop deck uudemeath. However admirable ia 
theory this plan may be its practical efficacy ia open to 
doubt. 

' We notice here, as elsewhere, perforated zinc plates in the 
sides of the ship, commanicatiug with the bilges below, and 
with the external air above through small louvred openings. 
The objection stated elsewhere to these plates applies with 
more force the lower we descend. An examination showed 
these plates to be inlete ou the orlop deck, where tbey bad 



for this reftson been pasted a 
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cabins. 

' At the Btem part of the convalescent deck are aitnated tl 
quftrtera of the non-conunisHioned officers and men of tit 
Army Hospital Corps, the former to port and the latter to 
starboard. Between the two are preeeeB for the naval and 
military libraries. The latter, in addition to the regnlatioc 
allowance of books, received bo many contributions from pii. 
vate sources in England and Ireland before leaving, that, be- 
sides providing for onr own wants, we were enabled to supply 
both light and serious literature to the invalids on board ths 
varions transports leaving Cape Coital Caatle for St. Vincen^ 
Cape de Verde Islands, and for England, 

' Further forward on the port side were several anaall com- 
partments, furnished with tables, and screened off by cnrtaioi 
during the day, which did duty during the day as offices for 
the senior medical officer and lieutenant of orderlies. At 
night the curtains had to be nnshipped and hammocks sluof 
over these tables, as during tbe latter part of our stay at 
Cape Coast Castle, and on the homeward voyage, every avail- 
able spot was required for sleeping accommodation. 

' Instead of 65 of the Army Hospital Corps, as ivas origi- 
nally intended, only 37 embarked at Portsmouth, a number 
that barely snfficed for the dntiea devolving upon the men 
when tbe hospital began to fill. 

' A tabular form is appended showing the number of each 
grade which it is considered should be provided for the dif- 
ferent duties of a hospital-ship constituted like th© " Victor 
Emanuel." 
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'NUMBBH OF HOSPITJI: SbbVANTS, 
WOHKINO UF THB MoSPITil 


&C., RKQL-ISED FOU THE EfTIClE-NT 
.SHtP " ViOTOB EuiHUBL." 
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Seijaant-major (or acting 

FHOk) .... 

Compoundors . 

Steward , . . . 

Clerk, principal modicai 

officer .... 

Cierk, CBcMin of orderlies ' 

PackBlD^s . . . 

Sceward'a ditto . 

Barber 

Carpenter and medical 

Tailor . '. . . 

To work lanndry 

Orderlies, hospital-deck . 
„ coQTaleaceat 
„ sick officers 

To replace CflBualtiee 

Tntal . 
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2 

1 
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2 


14 


1 
2 
1 
2 

2 

1 
I 

7 

4 
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1 




6 


2 


39 


00 



I. 



II. Excursion 



III. Rivers 



Section F. — Passenger Steamers. 
These veBBela are divided and olaaaified in tbe following 
manner by the Board of Trade : — 

11. Plying beyond home limits (' foreign- 
going ahipB '). 
2. Plying within home limits ('home- 
trade Bhips'). 
J 3. Coasting within home limits (usnaHy 
I by daylight). 

14. Plying in partially smooth waters 
(rivers). 
5. Plying in smooth waters (rivers and 
lakes). 
IB exclusiveljr tor diets aod atoppages.' 
Q3 
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!, agents, or tnaatera mnst fake out correspond- 
ing certificates, and apecial instrnctiona are issued for the 
guidance of aarveying officers, whose duty it ia to make 
declaration ia every caae of inspection that all the pro'naioiia 
of the Mercantile Marina Acts in relation to vessels so certified 
are fully carried out.' 



(a) Paseenger Accommodation. 

The upper weather-deck and the npper surface of the 
poop, forecastle, and spar-deck, being exposed to the weather, 
are never to be inclnded in the measurements for passengers 
in foreign-going ateamera ; nor are the poop, round house, or 
deck-house to be meaaured for passengers, nnlesa they form 
part of the permanent structure of the vessel ; but they should 
in all cases be railed round the top, to prevent children from 
falling overboard. 

Care should be taken that the means provided for ven- 
tilation are sufficient to allow of a good snpply of air in the 
event of the hatches being closed in had weather. Places 
ventilated by hatches only, or in which provision ia not made 
for a sufficient supply of air and light nnder all circumstances, 
should not be measured for passengers. 

1. Foreign-govng Steamera are to be measured as fol- 

Saloon, orfirat-class: The number of properly constructed 
fixed berths or sofas that are fitted determine the number of 
passengers to be allowed, if safiBcient light and ventilation is pro- 
vided and a reasonable amount of floor-space. Second-class : 
The number is found in the same way as the first-class. The 
number of tbird-elass pasaengers may be detenniued in like 
manner if berths are fitted ; if not, the net area of the deck 
(that is, after deducting all hatches and encumbrances) multi- 
plied by the height between decks, and the product divided 

I See Iialnicliona to Siirfej/ors of Ships appointed by ihe Board of Tradt, 
from whicli the Belectlona here given have been taken. 
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by 72, givea the number to be allowed. Sis feet between 
decks is little enough, height. 

The breadth of the deck is taken inside the water-way, or 
at the greatest tumble-home if the sides do tumble home. 

When cargo or stones are carried in the space measured 
for passengers, one passenger is to be deducted for every 12 
superficial feet of deck-apace so occupied. 

2. Eome-irade Ships. — The deck-space set apart for deck 
or third-class passengers is always to be measured from abaft 
the windlass (as at present) to a mark which, in paddle- 
steamers, shall be placed over the shaft, and in other vessels 
shall be an arbitrary line marked vertically on the house or 
bulwarks amidships, or as near thereto as convenient. From 
this mark aft the deck-space is to be measured as far as the 
deck or third-class passenger accommodation extends, whether 
to a break or raised quarter-deck, to a poop, or the entire 
after-length of the deck to the wheel, as the case may be. 
The breadth for measurement shall be to a point which aii'ords 
good and convenient foot-room. 

Spaces on deck for first- or second-class passengers are to 
be measured in a similar way. 

As each deck passenger is entitled to nine superficial feet 
of clear apace, the whole area of the available part of the deck 
in square feet divided by 9 will give the number allowed to be 
carried in summer. 

In the case of escnrsion (3) and river steamers (4 and 5) 
the superficial urea available is divided by 3, 6, and 3 respec- 
tively, to obtain the legitimate number of passengers, only that 
the clear space of the af ter-aaloon must be divided by 9 in all 
..cases, and the two quotients added togethei'. 

(b) Crew Space. 

The Act of 186? (section 9) provides that every place in any 

ship occnpied by seamen or apprentices and appropriated to 

their use ' sball contain a certain cubical space (_72 cubic feet} 

and a certain superficial surface (12 feetj for each seaman.' 



I 





Tbin place mant be securely conxtrncted, properly liglilcd ttd 

ventilated, properly protected from weather and sn,>^tt 
Tar as poosifale xhnt off and protected ^Yim efflavinm iriiek 
miiy be eansed by bi)ge-water and cai^o. 

Tlie Act does not specify that the space occapiedbTttt 
crew §boald be of any particnlar height, bat pToridM te 
' every snch place shall be such as to make the place iTiiliMr 
for the proper acoommodation of the men who are to occaprit' 

In relation to the qneation of paaaenger accommodatioii 
the two following rules sbonld be specially stated 

1. Rnle for dolermininij the Superficial Area of a gicfn Im- 
ipace. — First measure the whole middle length of the atA 
then divide it into seveml, say four, equal transrerae paittl^ 
two extreme and three intermediate nieasaremente &om sdc 
to side. Neat multiply the two extreme widtha by 1, tbe 
second and fourth by 4, and the third by 2, Now mul- 
tiply the sum of these producta by one-third of the commoo 
interval between the widths. From this a dednction toast bt 
made for hatches, ventilators, or onenmbrances of any kind. 
For example, if the middle length is 30 feet, the inteml 
between the breadths will be 7-5 feet, and one-third of ihB 
latter 2'5 feet. Further, let the succeseire widtha be aa hi 
lows, in feet and decimals i — 

1. 2-2 X 1 = 2-2i 

2. lO'S X 4 = 42-0 

3. 18-5 X 2 = 37-0 I 2047 the sum of prodncta 
y 2-5 (7'5J common intei 



. 24-0 X 4 = 96'0 
. 27-5 X 1 =27-5' 



102.35 
4094 



511*75 gross area of floor 
— 73'10 dednctions. 



438-65 clear area of floor. 
12 square feet being allowed to each individnal, 
438 -i- 12 =: 36, the legal nnmber of passengers. 



2. Eule for determining ilw. Cubic Capacity of a given. Deck- 
space, — Having discovered the snperfioial area by the first 
rule, we have simply to maltiply tliis by the height between 
decks. 

For example, the clear area of the floor being 438'65, and 
the height between decks 6'5 square feet, 438 X 6'5 = 284? 
the cubic capacity ; 72 cubic feet being allowed to each indi- 
vidual, 

2847 -T- 72 = 39 persona. 

36, obtained by the former coiapatation, being less than 39, 
would be accepted by preference. 

The surveyor is enjoined to see that the place appropriated 
to crews is of sufficient height for men of ordinary stature to 
Bland and move about in in an npright position — that is to say, 
at least 5 feet G inches between the floor and the under side 
of the beams — and also of such height that if the sleeping 
bnnks are built in two tiers the bottom of the lower tier will 
be about 12 inches from the floor, and the bottom of the 
upper tier a sufficient distance from the bottom of the lower 
tier, as wall as from the deck overhead. 

For efficient ventilatimi it is suggested that an iron pipe 
with a revolving cowl (which in lower forecastles must be as 
high as the bulwarks) should be fitted at each end or side of 
the crew-space, so that while impure air escapes at one pure 
and fresh air will enter at the other, and thus establish a 
constant circulation. Where such means of ventilation is 
adopted, one of the ventilators should pass through the deck 
to at least the lower side of the beams. These pipes may be 
fitted to unship, and caps may be fitted over the holes when 
the forecastle is being worked. Mushroom ventilators may 
be fitted for ventilating deck-honses, but mast not be fitted 
to forecastles unless they are at least 30 inches high for top- 
gallant forecastles; but if fitted to lower forecastles they 
should be at least as high as the bulwarks. Mushrooms 
should be discouraged in eveiy case except deck-houses, 
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Under exit^tin^ circnmHtancee, however, no pArtumlar {te 
can be inaiated apon. 

Scuttles, compaBioDH, and doors are not to be cotmia^ 
an efficient mcanB of ventilating crew-spaoes. Tbere mil 
always bo two ventilators in forecastles and deck-houses, tai 
in lower forecaetleB tbey should always come at least to tlx 
upper Hide of tlie rail. When a topgallant forecastle is dirided 
by two fore and aft bnlkheads, with an open space betwen 
them, and where cowl ventilators are objected to and cannot 
he conveniently fitted, two mashroom ventilatoi-s of suffideoi 
lieight may be fitted, placed a few feet abaft the breast- beam. 
each ventilator being a short distance on each side of ttie 
centre line of the ship. Openings of snfficient size must be 
made in the top and bottom of the bulkheads, covered with 
pei'forated zinc or other material, and fitted with elides or small 
hingod doors at the top, opening inwards, and ho arranged that 
thoy can be opened or shut at any time, and fitted with anit- 
ablo fastenings. If the entrances to the crew-spaces are not 
in the open passage, jaloaaiBs or other ventilating' openings, 
with slides to close them, must be fitted iii the doors. 

Driiinage holes are usually made through the cant or coam- 
ing of upper forecastles or deck-houses, and it is part of the 
surveyor's duty to see that they are of sufficient number and 
HiEe to admit of a ready escape of water, and that there are 
plugs with lanyards or chains attaclied fitted to each bole, 
and- that in lower forecastles the scuppers are of such size and 
are so situated that any water may be readily drained off. 

When such drainage passes Ihrongh a privy or other oom- 
purtment, it will be necessary to have a pipe for the drainagB to 
puss through snch privy or compartment, with the ends mada 
perfectly tight through the cant or coaming of the forecastle. 

In many cases it will be found that lower forecastles have 
simply a hole bored through the floor in each after comer and 
that filth is allowed to drain through those holes, to adhere to 
and ftoeumulate upon the timbers, planking, and ceiling, and 
to become stagnant amongst the ohaiu-cables, coals, or ston^ 
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wliicb maj be stored below. This ehonld not be allowed. 
There shonld be proper scnpperB or pipes leading from the 
floor of the forecastle to the limbers, bo that the drainage may 
be readily pnmped ont by the ship's pumpa.' 

Sach drainage pipes are also directed to be trapped 
efficiently, and every available precaution is to he taken to 
shut off all effluvia that may arise from the cargo or bilge. 
wat«r and pervade the berth-place of the seamen. 

(o) Sanitary Frovkions in relation, to Water-ohsetB, ^-e. 

Irrespective of the eloaets for cabin and saloon passengers, 
closets are to be provided for the excluaive iisb of deck passsii~ 
ger» in. tbe ratio of three for every two hnndred deck pas- 
sengers allowed by passenger certificate, and a fair proportion 
are to be allotted for the sole use of women and children, and so 
marked outside. Clear passageB to these closets must always 
be maintained. In no case is a less number tban two to be 
provided. These closets should be clean, well lighted, and 
well drained, and must be of sufficient height and size and 
effectually protected from weather and sea. In carrying this 
regulation into effect there need never be more than six water- 
closets set apart for the exclusive use of the deck or third- 
class passengers, whatever be the number of those passengers, 
provided there is one suitable and accessible urinal for the nse 
of male passengers of the deck or third class. 

The cubic contents of water-closets and nrinals on deck 
in home-trade steamers are not to bo included in the tonnage 
of the ships, provided each is permanently and conspicuously 
marked ontside as 'water-closet' or 'urinal for deck passengers 
only.' It will be the duty of the surveyor to see that the 
privy accommodation is as required by the Act in the eases to 
which this provision of the Act applies, viz. those in which a 

' So Buys Ihe law, but the terrible raaultn of Buch a prorision, in ciise of 
jcUow fever or any infectious mulady visiting the ship, must be st 
once apparent to those who faave had the loast ezptriencr^ of the subtilty 
and pertinacity of spccilif cauHeB, whstevei tlieir iatrinaic nature m»y be. 
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dedactioD from tonn^e ia aongbt. In snuill veseela witb la 
balwarks it may be diiBcnlt to armngs an encloeed pnTf,i 
Bach aa may be easily fitted io larger vessels ; bnt atill a strong 1 
seat, with a shoot or pan passing over or throagh tbe shif' 1 
side, may be fitted, and this may be protected from the weatber I 
by a fixed or folding wooden or iron bood, with saltable ism 
or doors to enclose the space when occnpied. The snrrej* 
should see that the privies are fio bnilt, fitted, and t 
that no nnpleasant smeU from them will enter the piM* 1 
occupied by the crew ; that tbe seat and pan are secoivlf I 
filed ; and that the scnpper or shoot is so made, fitted, placed,! 
and seonred, and is in snch condition, that it will effi 
answer the pnrpoae for which it is intended. 

If the spaces are certified for twenty men, there shonld ll 
two privies, or one double one, and bo on in proportion to t 
number certified for. 

(d) Survey of Distilling Apparatus. 

In emigrant ships the distilling apparatus mast be talcen 
to pieces every voyage, except in the case of steamers holding 
passenger certificates, which must be taken to pieces at least 
onoe every six months, or oftener, if the surveyor thinks it 
necessary. The water must be perfectly cool, pnre^ and fit to 
drink immediately it is drawn off from the filter, which is to 
be of snitable size and charged with animal charcoal. 

Tbe charcoal must be taken out, cleansed, and renewed 
eveiy voyage or six months as under the above conditions in 
reference to the other parts of the distilling apparatns. 

Sectios G.—The I'ttfluence of the Kind or Type of Ship vpm 
the Health of the Grew. 
There can bo no doubt whatever that the health of a crew 
will very largely depend upon the rating and character of the 
ship to which they happen to belong. 

The yearly ratio per 1,000 of sick invalided, D. to hospital, 
and D.D. in the fonr classes of vessels employed in the Medi- 
terranean in 1834, 1835, and 1836 is shown in the following 
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table.' The figures oa the whole are in favour of ship 
frigate tjpe : — 
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Dr. Leroy de Mericoart says," ' In the monthB of Novem- 
ber and December, 1859, 18 ships (13 screw and 6 Bailing) 
left, carrying a small army destined to avenge the iosnlt to 
the French and English flags ab tbe month of the Peiho river. 
This flotilla anchored in the roads of Chefoo in Jnly the fol- 
lowing year. 

' Whilst traversing the immense distance which Beparates 
France from the Celestial Empire, out of a total of 20,000 
sailors and soldiers 109 died. The five sailing ships, with a 
total of 3,765, lost 45 ; they only dropped anchor once during 
the voyage. 

' The steamers, out of a total of 8,117, had only 64 deaths to 
recoi-d ; but then they called in at from three to seven ports. 

' The difference of a third in the rate of mortality in favour 
of the steamers is undoubtedly owing to the increased speed 
with which the voyage was accomplished, and in great part 
to more frequently putting into port.' This authority farther 
adds as an inference, 'Were the same transports by any accident 
reduced to their sails alone, they -would no doubt have pre- 
sented the same rate of siclcness and mortality as the sailing 
frigates.' The last remark is applicable to our own Indian 
troopships so far as the time occupied in their voyages is con- 
cerned ; for, should any untoward circumstance necessitate a 
delay of three weeks or a month over the nsnal period of 
transit to India, it would be attended with very serious con- 

' Sea Dr. Saundecs'e fly^ienio Mints, p. 34, 
» llBdem Xaed Bygkne, trsaslaled by Dr. Buekley. S.S.R.N. 



Boqaencoa. Thus evils wbicb are ueually cat short or i8f«% 
count«rftctod at the cloee of a, moderate voyage ironld iIkii 
have fnll time to develop themBelvea, with a correspoDdiif 
'n tUo sickueM and mortality. 



Section H. — lA-ad Foisimivg in the French Navy and in eoanie- 
(ton with the Tre/Umenl of the Doiihlt Bottoms of Iron Skif*. 
Some of the more important hygienic regulations in the 
French navy are of comparatively recent date. Thos batts 
tmd biutine for the nee of etokers forward of the engine-room 
were only established by order in 1855, and the regular 
iaBiie of lime-juice as an antiscorbntic only instituted in April 
1856. A commistiion composed of three cbi(!f apothecaries 
wa* ordered to aeaemble at Tonlon, and report on the best 
method of preparing and preserving lime-juice, and a prize 
was awarded lor the process of adding 2 ounces of alcohol to 
a quart of lime-juice in ita natural state. 

Lead poisoning seenia to have existed in eome form or 
other in the French navy for a considerable tim.e without dis- 
tinctive recognition, untd the real nature and cause of the 
symptouia were thoroughly investigated by M, Lefevxe, and 
(m nis representation the Minister of Marine issaed the follow- 
ing regulations, October 185H : — - 

' 1. All pipes used in ships of war to convey fresh water 
are to be made of iron, except when the curves are so sharp as 
to positively require the employment of lead. 

'2. The custom of coatingthe inBideof water-tanks, as done 
in certain dockyards, is strictly forbidden. 

' 'A. The police rognlattonH of February 1863, regarding the 
tinning of cooking utensils, will be strictly enforced in the navy. 

' 4, The suction-pipea in the main-deck tanks are to be 
manufactnred of wood and readily removable.' These pipes 
were originally made of lead and of inconveniently large size, 
which latter defect was remedied by a special order. Other 
oircuJarB, having a simiiar hearing, were issued from time to 
time, referring to cooking ntecsila, the tubes of condensers. 



and the nae of a charcoal filter deviaed by Professor Ortolan, 
which, was intended to retain any particles of brasa or lead 
that might be present. 

Instead of red lead, which is so much used in our engineer's 
department, a substance named mastic or serbat, said to con- 
tain about 50 per cent, of sulphate of lead incorporated with 
gnttji-percha, ia used with great advantage in the French ser- 
vice. The general adoption of this and one or two other pre- 
parations of the kind ia interfered with by patent rigbts, bnt 
it would be highly desirable that aome substitute should be 
found to supplant red lead, ao constantly used for preserving 
iron from superficial corrosion.' The consideration of this 
subject has led ua insensibly to that of the double bottoms of 
iron ships, and the evils attending the periodical scraping and 
painting of their interior. 

From the structure of the double bottoms of iron ships it 
will be easily understood that a constant chipping or scraping 
off old paint and putting on new in such a confined space 
must be trying to the health of the men ao employed. The 
entrance to the double bottoms is through narrow manholes, 
of which there are several in different parts of the ship's inner 
lining. On entering a manhole, the men have to pass throrfgh 
similar openings from one cell or compartment to another, 
and while at work scraping or painting they maintain a posi- 
tion either on the back or front of the body, as there ia not 
sufficient room to sit or kneel. 

Independently of the presence of lead vapour, the air in 
these cella ia often exceedingly impure, so aa to render its in. 
halation injurious to the health. 

While men are employed on this duty tbey are usually 
supplied with lime-juice as a pleasant acid drink and prophy- 
lactic, and air-pumps are kept -constantly in use pumping 
fresh air down to them. There can be no doubt, however, 

' It appears that ii paint tio basis of which is oiida of iron is now 
bpinj; aned for painting the double bottoms o! ahips, but it baa not jet be«n 
Bofficientl; l««te<I or tried to form a juat idea of its merits. 
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tKat K system of extraction, if properly s 

vkVJ for, would be far better than the plennm principle 

^^r^?•l'nt BO mnch in vogne in the service ; for, although a 

<^'>osi^^l>n^ble amount of fresh air is forcibly introdnced, 

aK^runtion under great preaaure lauBt happon in many _ 

).t1ftn>8, while the fonl air is aimply diluted withont eSectivt 

wmovftl. 

The men should be medically examined from time to tim^fl 
Mid on exhibiting any aigTia of poisoning, however sli^hi 
should be taken off the dnty. 

Special clothing should also be provided for this work, a 
ft anpply of fresh water given to the men, to wash themselvi 
before potting on their ordinary dreaa. (Anderton.) 

Section I. — The imporlawe of dryness and cleanliness of (he 
»hip to the health of the crew is now ao generally admitted that 
it would almost appear to be nnnecessary to adduce further 
argument ic support of it. Still, as single fticts are worth 
heaps of tbeoriea, two or three good instances selected from 
many may be chosen for special reference. Thas, allusion may 
be made to the case of H.M.S. ' Centurion,'' which within a 
space of nine months lost 292 ont of a crew of 506 from cold 
damp and scurvy, or a culpable neglect of hygienic principles. 
On the other hand, the Hickness ic Collingwood's flag-ship 
during double that time at sea scarcely ever exceeded one per 
cent., due attention having been paid to the cleanliness, dry- 
ness, and proper ventilation of ship, aa well as the health and 
comfort of the crew. 

The ' Vernon ' and the ' Eagle,' two vesHela of the same 
class, were both commisaioned at the same time, and manned 
to the eastward, the one at Chatham and the other at Sheer- 
nesa. 

While off the river Plate the decks of the former were 
cleaned by the wet method, and those of the latter by dry 
; the Biok-list of the first exceeded that of the second 
' Anson'a flog-sbip. 



so maob as to attract the obserration of the officers of both 
ships. After the admiral shifted hia flag to the 'Vernon,' 
however, the practice of wetting her lower deck was discon- 
tinned, and from that time the standard of health in the ship's 
company began to rise, nntil it gradually approsimatod that 
of the 'Eagle.' 

In 1833 the 'Brisk' spent sis months in tbe-river Gambia, 
and six more in the Bights of Biafra and Benin, ae the natives 
on the Barra shore were rather hostile, but, owing to the hygi- 
enic economy adopted, the health of the crew was exceptionally 
good the whole time. 

Captain Mnrray, of the ' Valorona,' states that when, on his 
arrival in England in 1823, after two years' service amid the ice- 
bergs of Labrador, the ship was ordered to sail immediately for 
the West Indies, he proceeded to hia station with a crew of 150 
men, visited almost every island in the West Indies and 
many of the ports in the Gulf of Mexico, and, notwithstanding 
the sadden transition from extreme climates, returned to Eng- 
land withont the loss of a single man. He also adds that 
every precaution was used, by lighting stoves between decks 
and scrubbing with hot sand, to ensnre the most thorough di-y- 
neas. When in command of the ' B^cmit ' gun-brig, which 
lay about nine miles from. Vera Cmz, the same means pre- 
served the health of the crew when other ships ot war an- 
chored around him lost from 20 to 50 men each ; and 
although constant communication was maintained between 
the ' Recmit ' and llie other vessels, and aU were exposed to 
the same external disease, no case of sickness occurred on board 
the ' Rflcruit.' This case has been quoted by Dr. Hunter, 
U.S.N., in his late excellent work on the hygiene of the 
naval and mercantile marine. 

The experience of every thinking man afloat Is quite to 
the efiect that preventive medicine has hitherto been wo- 
fully neglected, but that great things are even now being 
effected through its instrumentality, and much more will bo 
wrought by it in tfae future. 



I Section K.- 

Dr. Saai 
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Dr. Saauders, R.N., remarks that ' tn all malanoue sewm 
and conntrieB the inhabitanta of ^roand Soors are anifonnlj 
afFected in a greater proportioa than those of the upper etonek 
and he inatances a Iat« eickly aeason at Barbadoes, dnni; 
which ' the proportion of those taken ill with fever in th» 
lower apartraents of the barracks exceeded that of the nppei 
liy one-third throngboat the whole conrse of the epidi 

To this might be added that the mortality amongst medioJ 
officers at the naval hospital, Port Royal, Jamaica, which wm 
at one time very considerable, has been rednced to a minimnni 
eiuce their quarters were raised upon arches, thus removing 
them from the more direct influence of the ground air. Thii 
fact, however, mast not be confounded with the case of dwell- 
ings npon high gronnd as compared with those holding a 
relatively lower position, when both are, ao to speak, brought 
into continuity by a common system of drainage. Under the 
former circnmstanceB fever is much laore likely to be de- 
veloped, as we commoiily see at Malta, for example. On the 
other hand, comparing one site with another having no direct 
connection with it, the higher ground will in general be more 
salubrious. Now, it has been abundantly proved that ma- 
larioas emanations are more vigorous and potent at night 
than by day, and also that they are largely absorbed or int«r- 
cepted by an intervening sheet of water. It is alwayB safer 
therefore, in sickly dietricta to sleep in a boat at some distance 
from the shore than on the banks of a river, and still better 
if possible, to retaro to the ship before night&U, Lind ad- 
duces the following interesting case ;— 

The 'Phcenix ' ship of war was returning (1766) from the 
coast of Guinea with her officers and men in perfect health 
until after having touched at St. Thomas'. Here nearly all 
the officers went on shore, and sixteen out of the number re- 
mained several nights on the island, Every one of those vrho 
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elept on shore contracted fever, and thirteen oat of the sixteen 
died. 

The rest of the crew, cocsiBting of 280 men, went in parties 
of twenty or thirty on shore in the daytime, and rambled 
about the island, hnnting, shooting, and so on, bat they re- 
turned to the ship at night, and not oneof those whoso returned 
suffered the slightest iadisposition. Exactly similar results 
occurred the following year with the same ship, at the same 
place, when she lost eight men out of sixteen who had im- 
prudently remained all the night on shore during the sickly 
season, while the rest of the ship's company, who, after spend- 
ing the greater part of the day on shore, always returned to 
their vessel before nightfell, continued in perfect health. 

In May and June 1792 one of the principal causes of dis- 
ease prevalent in the fleet at Jamaica was the watering duly, 
which was carried oa at Rock Fort. It was the practice of 
many ships to leave the water casks on shore all night with 
men to watch them, and many were seized with fever of a bad 



type, which was fatal i 
followed a different practic 
saved the lives of their me 
of this fever when engaged 
Id this connection the < 



! inatoncea ; bnt the ships that 
J were a little longer watering, bnt 
1. Even the negroes are susceptible 
on the same duty, 
aae of the 'North Star' may be 
mentioned as showing the prophylactic power of quinine in 
relation to malarious disease. Twenty men and one officer he- 
longing lo this ship were employed on boat-service at Sierra 
Leont. They all took wine and bark with the exception of 
the officer, and he was the only individual who was seized 
with fever, the rest of the party having enjoyed an immanity, 
Futbermore, in the year 1841. two boats were sent from the 
' Hydra' to examine the Sherbro river; the whole of the meu 
were supplied with bark and wine, and not one of them was 
taken ill, while the whole of the gig's crew, with the excep- 
tion of the captain, who were similarly exposed for two days 
only without being so pplied with the prophylactic, contracted 
fever of a dangerous character. 
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To complete this general idea of tlie more important hygi- 
enic preCBntiona connected with, sliipa, the necessity of ranning 
into a colder latitude immediately on the firat appearance of 
yellow fever on board may be noticed with one or two cases in 
point. This has now become so mnch a matter of fact and 
duty that nothing but tlie most imperative Hervice reqnire- 
mente should be permitted to oppose it. 

When the 'Vestal' was at Port Royal, Jamaica, yellow 
fever appeared nraongst the crew, and did not eeaae although 
she was shifted froio the inside to the quays on the oat- 
side of the harbour, nor until she had gone far beyond the 
precincts of the island and entered the 27th degree of north 
latitude on her way to Bermuda, The crew of the same vee- 
sel, although not the same men (she having been paid off and 
recom missioned) were again attacked by fever whilst cruising 
among the windward islands of the West Indies in the latter 
part of 1839. Instead of running at once to the northward, she 
proceeded to Carlisle Bay, where she remained a fortnight. 
Dnring that time the disease evidently increased in malignancy, 
and carried off a considerable number of men. She was then 
directed to proceed to the northward, and again the disease 
disappeared in a few days after they had crossed the tropic. 
The ship's company of the ' Vesuvius ' were promptly relieved 
of an invasion of yellow fever by her being ordered imme- 
diately from Sacrificioa, where it was contracted, to Halifax, 
Nova Scotia. 



DIVISION III. 
BEMEBIAL OR CORRECTIVE STGIEXE. 



CHAPTER I. 

'This subject,' as already stated, 'embraces attention to all 
internal sources of disease that may exist on board ship, or 
snch as may have been introdaced from withont demanding 
correction or removal.' 

Under the first clause would natarally come: lat, the 
correction of bilge effluvia ; 2udly, the wholesome couser- 
vancy of water-closets, heads, and bow- galleries, and in con- 
nection with tbese the use of antiseptics and deodorants ; 
while under the second clause we have to consider— 1st, the 
segregation of the sick on the firat appearance of infections 
or contagious disease ; and 2ndly., the nse of disinfectants 
and other means under soch cironmstancea. 



Section A.— The Treatment of Bilges avd Bilge Effiuvia. 

When a ship ia newly commissioned, the bilges usually 
present a deceptive appearance of cleanliness, and it ia 
common to say that you might eat your breakfast off the 
keelson. A few hours at sea, however, wUl dispel this 
illnaion, and if the accumnlation of water, which is inevitable, 
shottld extend beyond the influence of the pump-suckers, 
stagnation, decomposition, and offensive odours will follow 
one another in quick 



In modern Bhips tbe flooring of the square or central 
body is so dat through a considerable extent that, even. 
thougli the pomp-tnbe may reach the bottom of the well, 
considerable lodgments of stagnant water remain in the niost 
snitable condition not only for rapid decomposition, but for 
the free evolntion of the offensive resnlts of this change. 

If the lines of the ship admit of the complete flow of water 
from all points into the pump-well, and the latter is kept 
free from the accumulation of cotton-waste and all other 
refuse that may choke the grating of the pump, even a 
chronic leak in such a ship may he looked upon as salutary. 
Hence the old adage that a ' leaky ship is a sweet one.' This 
was certainly the ease with H.M.S. 'Herald' (Captain, now 
Admiral SirH. M. Denham, F.R.S.) during a nine years' com- 
mission in the South Seas. A difference of opinion, however, 
must exist nn all debatable subjects, and Dr. Joseph Wilson, of 
the United States navy, in his excellent work on ' Xaval 
Hygiene,' remarks that he has ' had the misfortune to be on 
board a vessel in which it was attempted to imitate the leaky 
ship in this particular, by introducing sea-water every day 
and pumping it out again. The evil was horribly aggravated, 
and, so far as I have been able to learn, was not eflectnally 
subdued afterwards during a crnise of four years.' The cases 
cited, however, were very different, and a permanent lodg- 
ment had, no doubt, by some means taken place in tliat 
noticed by Dr, Wilson, 

Should accumulations of water take place in the fore or 
after cant bodies, tbe application of a special pump shonld be 
made, and the timbers diied up as Boon as possible. 

Chips and shavings of wood, remaining after dressing tba 
timbers inboard, shonld be carefully removed whenever they 
can be reached ; but unhappily they are often retained in 
crevices from which even the most assiduous use at the bilge 
chain or rope cannot efl'ect their removal. They thus not 
only undergo decomposition themselves, but materially s 
1 setting up the same changes in the bilge-water in which 
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they are immeraed. The decay of vegetable matter, which 
would, in stagnant fresh water, eYOlve light carbnretted 
hydrogen, is, in this case, attended with the production of 
Bulphnretted hydrogen at the expense of the sulphates con- 
tained in the sea-water. Now, as this latter will take np about 
three times its own bulk of aulphnrptted hydrogen, the gas 
further evolved must be delivered into the air-apace above it. 
When sea-wat«r has been long pent up in wooden casks as 
ballast, aerions illness and even fatal results have been 
recorded as arising from the escape of foul air on removal of 
the bung. Whether such effects may be attributable to the 
inhalation of sulphnretted hydrogen alone, but in a highly 
concentrated state, or to some other but unknown conco- 
mitant principles, has not been determined. It is certain, 
however, that, although that gaa is known to be very fatal to 
horses and dogs, human beings are mach more tolerant of it 
within certain limits. 

In the process of washiug out the bilges it is evidently a 
waste of any disinfectant to mix it fii'St with the bilge-water 
and then immediately pump it into the sea. It would be 
much better to carry the pumping as far as it ia practicable, 
flush again with sea-water, and finally, after having pumped 
this out, add the disinfectant. 

Section B. — Omiservanpy, Water- cloieit. Heads and Bow- 
GaUeries, Deodorants and Antiseptics. 

In the construction of water-closets for shipa' nae the 
simpler the whole arrangement is the better. Much wood- 
work or bosing-np ia objectionable. The fall is always good, 
and the water supply, with a little attention, may be plentiful 
enough. In most instances, however, deodorants and anti- 
septics cannot be altogether dispensed with. A small portion 
of the permanganate of potash may be dissolved in the water 
of the cistern, and thus, at a trifling cost, an excellent deo- 
dorant ia always at hand. When required, carbolic acid as an 



antiHeptic may be used imniediately after the pennanganate 
with great advantage.' If, on the conti-ary, the carbolic acid 
should be used first, it will not only fail as a deodorant itself, 
but it will materially interfere wi'^h the action of the per- 
manganate in this respect. 

It ia scarcely necessary to describe what is known »s the 
hewl of a ship in the more usual sense of the word. In the 
old wooden ships it occupied a very considerable space ; but 
since the complete, or almost com.plete, abolition of the knee 
of the head, and the remarkable configuration of the stem in 
modem ships, the fore part of the topgallant forecastle has 
been turned to occonnt for the accommodation of the crew. 
The use of long collapsible canvas shutes is for seveial cogent 
reasons objectionable, even where this system is still perpe- 
tuated. The permanganate of potash and carbolic acid, may 
also be naed, in the manner already described, to keep this 
locahty aweet. In modern ships, as a rule, the liead has been 
superseded, by a much better arrangement known aa Joic- 
galleries, by which the disagreeable effect of the old sj-stem, 
especially with a head- wind, is entirely obviated. 

The accompanying drawings (Plate XXVIII., fig. 40, 
A, B, and c) respectively show a front elevation uncovered, an 
athwart-ship section, and the covering-house of this scheme 
in its priniitive foi-m, as carried out in H.M.S, ' Eguiont,' 
In other cases a round shot, with a chain attached alove, 
acts as a valve, so as to hold water pumped in while in 
apposition, and permit of being raised for the periodical 
removal of the contents. 

Having thus far noticed some of the principal intrinsic 
sources of discomfort and illness on board ship, we may now 
profitably enter more fiilly into the subject of corrective 
^ents, named antiseptics, deodorants, and disinfectants. It 

' Dr JuneB Lilbome, S-H., has iorented an ingsDious aTraQgemBat for 
ejfeciing ttuB purpose bj aimpl}> pulling up the handle in the onltiukrj 
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Hri> eertam epeciSc prodacts of dfcom- I 
I, w «f tte ^fete principles of organic life, and «t I 
toa wpixMBa to ORrt a comctire iaflaence on the occult I 
WButiifn cb nueciMit' 

II nnM be borne in mind ihat anj- one of these nanwl 
applied to wwTWTtiTe agents can only l»ear reference to their 
moat dutiiigiiistiuig propertj, for no substance can be said to 
ha pnwij- or restrictedlj- antiseptic, deodorant, or dism- 
frclant, 

Alenhol is certwnlj- a powerfnl antiseptic, on which 
wcoonl it IB vsed for anatomical preparations ; bnt so fu 
from being a deodorant, it is the ordinary vehicle for per- 
fatnM, which it preserves in all their integritj-. Moreover, 
bot little can be eaid of it« disinfecting qnalities. Perman- 
flKUute of potash, on tlie other hand, is an instantaneoQe 
dwdoiWr. PBjiecially where snlphide of hydrogen is cor- 
t*ruei1, and by its oxidising property may also be assnmed to 
bo dixinfeclant, bat its antiaeptic power is small in eom- 
pnriaon with that of alcohol, chloride of zinc, or carbolic 
ncid. 

The chloride of zinc, or Bnmett'a solntioa, ■was for many 
years the disinfectant in ordinary nse in the navy, and 
acciderte with it were of frequent occurrence, chiefly aris- 
ing from the absence of any definite odour and its liquid 

The annual allowance wan as follows : — 
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By Circular No. 37S, August 31, 1867, chloride of zinc 
was snpersefled by carbolic aijid in the oryatalhne form, and 
it was calcalated that a supply of 1 lb. per man would, 
under ordinary circumstances, be sufficient for a. year ; but 
the qaantity might be doubled in tropical climates and 
where fevers are prevalent. 



Directions as to the Use of Carholle Acid. 

' The crystallised carbolic acid ia soluble in water, and 1 
lb. to every 5 gallons of water is sufficient for deodorising 
pnrposea. 

' Tlie bottles, when opened, should be plared in the water 
for about an hour (according to its temperature), 4, 8, or 12 
of the bottles, which contain a pound, being used for a tank 
of either 20, 40, or 60 gallons. The bottles should be cleared 
of all adhering crystals, and the solution should be well 
stored previous to use. 

' A solution of this strength is applicable for deodorising 
purposes, and may be freely sprinkled about decks, or urinals, 
or any place in the ship where malaria exists ; and being 
neither alkaline, acid, nor corrosive, no injury need be appre- 
hended to wood, iron, metal, or clothes. In a concentrated 
form the acid acts as a caustic ; hut its action on the skin 
may readily be arrested by rubbing with sweet oil. 

' From experimenta made, bj order of the French 
Government, by MM. Forestier and Marin, all decay of 
wood arising from moisture or insects is entirely arrested 
by the application of carbolic acid. TLo solution may, there- 
fore, be applied to the bilgea when fetid bilge-water exists, 



i into air-opcuiiigs or an; place emittiDg' r 
and nnpleasant odours. 

' To prevent anj effluvium arising from tbe decomposiUon 
of organic matter in the bilge- water, add 1 gallon of solaiioii 
to every 50 gallons of bilge-water, and whenever effluvia arise 
therefrom add fresh carbolic acid as may be necessary. Tbe 
water ao treated may be used with safety in the boilers so far 
as carbolic acid iB concerned, as it will not exert an injarious 
action on any metal, leather, or indiarubber valves. 

' Chamber utensils in the siok-bay may be deodorised by 
about half a pint of the solution. 

' When small-pox, typhoid fevers, &c., occur, tbe spread 
of contagion may be prevented by a proper use of this disin- 
fectant. In such cases the acid should be used in the 
crystalline form, viz. 1 lb. of the crystals to 5 or more lbs. of 
wet sand, placed in shallow vessels in various partB of the 
sick wards. 

' In case of any epidemic breaking out ou board, tbe same 
mixtnre is to be used as a sanitary precaution throughoat 
the ship. 

' These " Directions " will serve to indicate the uses to 
which this cbemical ingredient (of recent introduction) may 
be applied ; and, from its properties, tliere is every reason to 
anticipate that, judiciously applied, it will prove of great 
value in promoting the sanitary condition of the ships, esjje- 
cially in warm climates ; bnt it is of importance that medical 
officers should study its action, and make themselves ac- 
quainted with the circumstances and cases where its nse may 
be beneficially resorted to,' 

It may be stated here that other disinfect ants, chloride of 
lime and permanganate of potash, affect not only the gaseous 
products of putrefaction, but all organic matters with which 
they may come in contact; whilst carbolic acid, on the con- 
trary, merely destroys the causes of putrefaction without 
acting on the organic substances. Thus the former agents 
mentioned deal with effects, so to speak, whereas carbolic 



EXPERIMENTS WITH DISINFECTANTS. 

acid eierts itself upon the canaee of those nataral changes ; 
and it is to this circumstance its remarkable antiseptic power 
is attributable. With the view of comparing the properties 
of carbolic acid with those of several other agentB in corre- 
aponding proportions, a series of esperiments were made with 
ft putrid infasion of linseed meal swarming with bacteria, and 
the results wore briefly as follows : — 

1. Chloride of lime destrojad the putrefactive odour, and 
the bacteria were precipitated in fiocculent masses with their 
gelatinous matrix. 

2. Carbolic acid subdued the putrefective odour, while 
the bacteria themselves remained quite free in the field, 
though exhibiting bat little movement, and in many instances 
became punctate or rounded. 

S). The permangaiuite of potash acted in the same way as 
the carbolic acid, but the activity of the bacteria sufi'ei'ed less 
change up to this stage. 

4. Ciipraliim. also destroyed the odour and precipitated 
the bacteria in fleaky masses, leaving, however, some few 
inactive ones in the field. 

5. In the case of ciJoraiwm, both liquid and in the form 
of powder, the microscopical characters were similar to those 

inpralum experiment, but the odour was 
inly to a small extent. 

inally, the universal dmn/ecling fiowder in the pro- 
ised did not seem to correct the odour, nor check the 
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The foregoing statements may be more concisely exj 
in the preceding table. 

If the total deBtmction of bacteria and their reproductive 
ener^ be regarded as the most reliable ovidt-nce of disinfect- 
ing power in accordance with onr present attainments in thi) 
dtfficalt inquiry, the agents above tabalarised are given in ti 
order of their importance. On the other hand, whih 
ordinary circnmataoces, the impresBiona of the olfactoi 
awaken the apprehension of danger, some of the vimlent n 
bific matters or infloences are so subtle as to be qnite imper^ 
ceptible to that faculty. On reviewing the table we find that 
the correction of the offensive odour and the snppresaion or 
destruction of the bacteria do not hold that close correlatJon 
that might be anpposed i priori. But here is in tmth that 
nice line of demarcation between deodorisation and disinfec- 
tion ; and until it can be shown that mere deodorants, so 
called, do not at the same lime correct morbific agenbi other 
than corporeal bacteria, we should do well to be guided by the 
premonitions of the sense of smell. 

The nitrate of lead, or Lcdoyen's fluid, has been long 
known as a disinfectant, or rather deodorant, for ships' bilges, 
its effect upon sulphuretted hydrogen being always reliable 
when fairly tried, but Dr. Goolden very recently called the 
attention of the Admiralty to this important agent from hia 
own experience of its practical utility. Fleet-Surgeon Eustace 
made some successful experiments with it, which led him to 
suggest its substitution for the permanganate of potash. Ha 
recommended a strong solution, i.e. 10 oz. to the gallon^ one 
pint of which was to be added to 40 gallons of sea-water 
=l'2ii oz. to the pint = 540*8 grs., which being added to 
40 gallons = 13-6 grains per gallon, instead of 10 grains as 
recommended by Dr. Goolden, whose formula ia ; — 

Nitrate of lead 30 gra. 

Chloride of sodium .... 120 ,, 
Water 3 gals. 



NHRATE OF LEAD. 

This strength was found to be inadequate for the coiTect- 
iog a moderately strong solution of sulphuretted hydrogen, 
but, on adding three or four times that amount of the agent, 
it proved to be moat effective, throwing down the anlphide of 
lead as a dense black precipitate. 

Three gallons of Dr. Goolden's strength were experimented 
with at Netley in various ways, and it was found necessary to 
double it to get a more aatiafactory result. The snlphai-etted 
hydrogen was then corrected, and a saline smell substituted 
for the cadaveric odour. 

The chemical change resulting fi«m the admixture of 
nitrate of lead with chloride of aodinoi, and of the resulting 
chloride of lead with sulphuretted hydrogen, may be thus 
tabularised : — 

NItrataaflead 

Kiu^te (Kitric iwid Lead) Chloride 
oflead (Sodmm Chlorinef oflead 



Sodium cbloride 
Chloriiie of lend 



HjilcuphloiHc I Chlorine Lead) Sulphida 

ucid (HydrngcQ Sulphurf oflead 

Sulpliurelled hjdrogen 

Hofmann has shown that chloride of zinc acta especially 
upon the sulphide of ammonium instead of the sulphuretted 
hydrogen. 

It ia highly probable, however, that the nse of this agent 
would bo even more injarioua to iron ships than the perman- 
ganate of potash. 

The terebene preparations deserve some notice in this con- 
nection ; the principal articlea are the following ; — 

1. Terebene Powder, Tnr. A. — A green- coloured powder, 
with the odour of pine-wood, partially soluble in water, a 
whitish sediment forming in a transparent rich green fluid, 
nod the whole becoming opaque by mechanical mixture when 
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2. TerebeiK P'lwder, Var. B. — A yellow powder rwemblis; I 
liamp mnstard, with a pine- wood odour, partiaUv soluble a] 
water, a whitish sediment fomiiii|f in a transparent red ' 
yellow flaid, and the whole becoming opaqae and of a 4 
yellow hne on bcitjg aliaken. 

Under the microscope var. B presents what would appMr~1 
to be terebene in minnte globules earrounded by the graiiii- ' 
Isr matter of the powder with which it is mixed ; while is 
the case of var. A these globules were not apparent, and tbf 
pnlvemlent matter ia more minutely divided. 

3. Terebene Llqaid.—A dense rich brown vamiBb-lite ' 
fluid, having the odour of turpentine, and qaite insoluble ia 

4. Sanilag.—A limpid transparent fluid of a light yello* 
tint, like that of lime-juice, having the odonr of 
wood and being freely miscible with water. 



Abstract of Experiments. 

10 per cent, solutions of the above agents were respectivelT 
added in diffbrent proportions to 10 cc. of beef infoaioii 
swarming with bacteria. 12 preparations thus obtained were 
separately esamined under the microHcope, and the order of 
merit in anbduing the bacteria was as nnder : — 

1. Terebene powder, var. A. 

2. „ „ „ B. 

3. „ liquid, 

4. Sanitas, 

Aften ten days the bacteria had recovered much of theip 
activity in the sanitas vessel, and a large amonnt of toi-nia 
was present in the field. 

In the terebene vessel tbe bacteria were largely taken nn 
by tbe oily substance at the bottom, but they were more 



active, and in some inetances eicarsife in the clearer parta or 
intei-vals. 

In terebene powder, var. B, the bacteria exhibited very 
little activity, and none were excursive. 

In terebene powder, var. A, on the other hand, motion 
was only jnat recogniBable, the bacteria being matted together 
or precipitated. 

In a second aeriea of experiments 10 per cent, aolntiona 
were added to 20 cc, of strong'. amelling sewage matter, in 
bottles with hollow stoppers armed with moistened lead- 
papers and numbered in the above order. 

In 1 and 2 (terebene powders A and B) no perceptible 
effect was produced, while in 3 and 4 (terebene liqnid and 
aanitas) they were darkly coloured. 

In another bottle with 20 oc. of sewage matter alone but 
little change had talcen place in the load-paper. 

A similar set of experiraenta was then made, nsing, how- 
over, papiers moistened with Nessler's fiuid instead of acetate of 
lead, and in all but little change had taken place, except in 
the bottle with sewage matter a!one, in which the Ifessler 
paper was highly coloured.' 

Tested by the sense of smell in both experiments, the 
rather agreeable odour of pine so greatly maaked the offen- 
sivenesH of the fiecnlent matter as to render it difficult to de- 
termine the relative effectiveness of the four agents ; but 
several opinions were in favour of the order being just as 
above <:iven in relation to their effect on bacteria. 

Although the terebene liquid has taken a superior place to 
sanitas, the varnish-like plasticity and inaolability would 
effectually preclude its nae in many cases in which aanitas 
would be quite harmless, on account of its complete solubility 
in water and the ease with which it can be washed away 
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o nhow tbat at least soma part of the buI- 
niimatian with ammonia, and liberHted, juat 
case of cartwlio acid, by the affinity of the 
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after having been applied to bedding, clothing, &c. Agiii, 
altliough Tercbene ponder var. A has taken first place, ill 
rapidly destvnctire effect upon iron wire, with the rednctio 
of copper, would preclude ita nae on a large scale in irtt 



Sectios C. — Infected Ships. 

To quote from the Eeport of the Havana Commission 
Yellow Fever, ' the annals of medicine record the cases of 
niftiiy vesaels which, once infected, have, while sailing ronnd 
Cape Horn, on to the frozen regions of the North, had tha 
infection apparently destroyed — to reappear, however, wili 
renewed activity, on the return of such vessels, even montb 
afterwards, to regions of elevated temperatore.' Here natur- 
ally ariaes the question, Under what conditions maj a ahiple 
regarded as ' infected ' ? 

It is admitted on all bands that the simple occarreoce i 
cages of yellow fever on board cannot with rigid accnracy giw 
the ship this character, 'unless further cases shall have bwt 
developed on board within the time, say six days, since thoM 
attacked had opportanity to become infected by some plM4 
thing, or person outside the ship.' 

A palpable instance of an infected ship is that of Ifa 
' Niagara,' of which Dr. Chaille, Chairman, of the HavsM 
Coiamissior, writes under date of July 2-t, 1879 : ' Ha 
" Niagara," of a line of steamships from New York to Havu* 
left this harbour about July 9, and arrived at New Yai 
Quarantine with one or more cases of yellow fever. Th 
steamer left New York on the 19th, and arrived in the harboU 
of Havana on the morning of the 24th, having on board twt 
cases of yellow fever, one of which was attai;ked on the niril 
of the 19th, and the other on the 24th, before the vessel euiZit 
the harbour. These facts indicate that the "Niagara " iteeUii 
infected.' From Dr. D. M. Burgess the foUovfing facts ww 
obtained relative to the ' Niagara ' : ' The steamer " Niagan' 
is a first-class iron passenger steamer, and made her fit 
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in Jane 18?6. Notwitlistandiiig dne cleanlineBB, Ac,, she 
went into New York with yellow fevev on board on her fonrth 
trip, &bont September 1876, and ha» had cases on board 
every season since that time.' These facts were obtained 
from the captain, acd are attribnted by him and Dr. Bui'gess 
to feulty construction and continned infection, which both 
gentlemen deem remediable. The result of this faulty struc- 
tnre is, that some two inches of bilge water cannot be pumped 
out. Two cases developed upon her last trip fiom New York, 
prior to her entenng the harbour of Havana. 

The following example, as a type of many that may be 
submitted for the opinion of the naval hygeist, may be worth 
inserting here : — 

The iron ship ' Jorawur ' was unladed by Lascars at the 
port of Gnadalonpe, where she remained, apparently nnneces- 
sarily, for about two mouths, and in coueeqnence suffered an 
invasion of yellow fever, commencing on July 12, 1880, and 
terminating on September 7 following. There were fifteen 
or sixteen cases altogether, and four deaths, two in harbour 
and two at sea. 

AsBuming that September 7 was the date of the last case 
' (though this has not been definitely stat«d) it is clear that this 
and at least some of the preceding ones had been contracted 
I on board, either by t«king it (1) from IndividualB previously 
' affected, or (2) from the ship itself having thus become oou- 
i taminated. From the study of the particulars, however, as 
|1 to the latter possibility, it would appear that the invasion, 
* which had undonbtedly been primarily derived from the shore, 
It had simpty run its course, without necessarily implying any 
li contamination of the ship. Nevertheless, the question has 
|l arisen whether the vessel above named, after thorough 
t cleansing and fumigation, and the lapse of many montlis, 
tt could be regarded as a safe transport for passengers from 
*1 Calcutta to the West Indies, 
i^ Weighing well all the available information connected with 

K outbreak, a favourable report was made under two heads. 



viz. : (1) the facta of eip«rience giren sbore, whick 
the qDestion one of serionB importance, and (2) tfae bnUt 
relation to this special cas« ; fairlj- indicating (a) that ttei 
no HufGcient proof to show that the ship iteelf bad becM 
infected, and (b) the consequent improbability of a recsnM 
of tlie disease without fresh exposure to infection. 

The following favonratle conditions wer« cited, vii.— 

1. The ship being conatract«d of iron, notwiihstandii^At 
fact that the ' Niagara ' was also an iron ship. 

2. The cases having been altogether conned to the 
honse. 

3. Their complete insnlatioii, and the immediate renOfJ 
of escreta, which were always thrown overboeud witW 

4. Besides all necesstary attention to cleanliness, the » 
sidnons use of disinfecting agents. 

^. The further disinfection and salpbnr Iiinugation of lb 
ship condttcted by the health officers of Trinidad, who i 
Beqnently gave her pratiqne. 

6. The complete immunity of the officers, none of wl 
were attacked, and the arrest of the disease amoiwst 
crew, none of whom were attacked after the opportnoitice at 
commnni cation with its specific canae were taken away. B 
would most probalily be otherwise if any internal sooree rf 
evil had been developed and pereiatent in the ship. 
practical proof is perhaps the moat cogent of all for it will 
be perceived from the facts already quoted, that it would Ix 
impossible to give a medical guarantee of exemption witbonl 
the support of anch practical proof. In the case of the ' J( 
awnr,' however, it was ruled to he more prudent to enipli 
another veeael for the parpose intended. 



CHAPTER II. 

Section A. — Segreijaiiwi of the SicTc m the First Appearance 
of JnfectioTU Disease. 

In case of infectious or contagions (disease breaking out on 
board ship, tbe speedy removal of tie first case to hospital or 
to the shore is the primary object to be attained. Should no 
hospital or enitable ■p\&ce exist ashore for the reception of the 
sick, an insulated spot shoald be chosen, or one on the main- 
land, as distant as possible from human resort, and a strict 
quarantine should be instituted. A tent is the most con- 
venient erection that can he made in an emergency of this 
kind, and with a little attention to external conditionB it may 
be made to snit almost any climate. On the other hand, if 
the ship is at sea, our resources are so far cut off, and we 
must effect the isolation of the case from the ship's company 
as completely as may be practicable. The most convenieiit 
part of the ship for this purpose is perhaps under the top- 
gallant forecastle, or the foremost part of the main deck, 
which should be screened off with canvas, all access being 
strictly prohibited by placing a sentry near the spot, with 
the necessary instructions to be transmitted to his relief. 

Ill a passenger steamer belonging to one of the public 
companies, a case of smalUpox has been safely brought homo 
in one of the boats hanging over the ship's side covered with 
an awning. The passengers knew nothing about it, and no 
ill effects whatever supervened. When a ship ia in motion 
her bow cleaves the air as well as the water, and any noxious 
principles that may pass into the air outside the hammock 
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t with Ae tntmaiioBB Aamid te mbA 
he&m tbcf an Unowa otccfaoaid, aad a 
that povtiiMM of the diKhais** ^ Bot ranaia ^« b 
IMtient's bod;^. bedding, or cloUnng. 
ntanted with cutxdic acid shonld be 
the hunao^ or oot of the sick peraow, and betwe^ bta a< 
the caaras ecieen, wlule tbe ■ 

Iftrgelj Bprinkled aitoat in the immediate viciirify. ft h 
always been foond that cases of yellow fever are man aim- 
factorilj treated on deck in the open air, or only with 
awning spread, than either between decks or In the waidid 
a hospital; and as the viralence and the conseqneDi tel 
eficct of this disease are much increased in temperatsRi 
ranging above 72° Fah., the medical officer should 
this matter to the captain, that he might take immediate aim 
to run into a colder laritnde. 

This measure will alwajs be jnatified by the aathoritM 
at home unless some very imperatire dnty shall preclude it 
In all eases of opeciGc disease occnrring on board ship, it k 
advisable that the dejeotioiis ehoald be thrown directly ova- 
board mthei" than down throngh the sick-bay irater-closetai, 
no matter wimt the npimrcnt gnarantee of disinfection may be. 
In the Royal Virloriii Hospital at Netley typhoid stools are 
Reparately dealt with, and never permitted to enter the 
1 drainage syBteni, and not a single cafe of typhoid 
■ taken its origin in the institution itself Examples 
) of this are of too common occurrence to need 
special notice here. 



DISINFECTION. 



—Biaittfectmi of the Bedding, Olothing, and effeeig 
of the Sick. 

The aiticles and appomhnents of the sick requiring dieia- 

fectioB may be conveniently divided into two classes ; — 

1. Linen and Washing Apparel. 

2, Woollens, Bedding, and Clothing that cannot he Washed, 
The first claas may be treated by immersion in a mixture 

of the clear solutiouB of chloride of lime or soda with water, 
in the proportion of one or two ounces to the gallon. Another 
airapJe method is to plunge them in boiling water, and after- 
wards boil them in the washing water. 

It is usna! to submit the articles inclnded in the second 
clasB to the action of dry heat (210° to 250° F.) where this 
is possible, with suitable apparatns at hand ; bnt where this 
cannot be done, as on shipboard, we must have recourse to 
the natural disinfecting process of prolonged expofiure to air, 
snn, and rain. 

Both claasea of articles may, however, be subjected to 
the action of disinfectant gases, either specially applied, or 
when used in a, more general way, to fumigate the ship itself. 

It must be remembered as a rule that the length of ex- 
posure either to the action of heated air or of disinfectant 
gases, mnst bear an inverse relationship to the degree of tem- 
perature in the one case, and the degree of concentration in 
the other. 

Thus, for example, an exposure of four hours' duration at 
a comparatively low temperature would be equivalent in its 
effect to one hour's exposare at a much higher temperature. 
We are not yet in a position to say what the precise relation- 
ship may be ; this is no doubt a purely experimental qaeation, 
• and may be settled at some future time. 
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Section C. — Tkt Fumiyatitm of Skipm wilA ZKtimfmHat 

The nunc importent distBlbetent gases srmilsbfe for im 

fomig&tion of ships are : — 

1. SDlpfaarooa acid. 

2. KitroDJ) acid. 

3. Chlorina 

1. SulphHTxmM Acid. — Sulphur fhrnigatjoQ wiw in me b 
rery early times for disinfection. This is clearlr sfaovs a 
the often qaot«d passage from. Pope's ' Homer ' :— 

' Briog Bnlplmr etnight, and fire,' cbe monsnA c 
She be&rd, uid ■[ tfae vord abcdieot fljc«. 
Wilh fire &od salphar. cun of noxioiu fume« 
He pni^ the walls sod blood- polluted roon 

The plan here reeorted to is perhaps the siniplest and bl 
means of evolving snlphnroDs acid. 1 oanoe of aulphnr « 
yield 732 of a cnbic foot of the gas, so that neai-lj- 14 oni 
must bo used to prodnce 10 cnbic feet. Now when we c 
sider Mr. Letbebj's proportion of ^ oz. of salphar for everr 
10, or 50 oz. for every 1,000 cubic feet of space, it woold 
require 1 owt, of salphar to fumigate a space of 35 8W 
cnbic feet, or one deck only of a very ordinary ship. This 
proportion, S'fiC per cent., in very mnch greater than is com' 
inonly supposed to be necessary; but actual erperiment 
seonis to bear it ont, and show that it cannot be reduced mon 
than one-third for real efficiency. We are much indebted to Dr. 
liaxtcr for determining by bia own esperiments, and pointing 
ontooclciirly, that carbolic acid and the ordinary dieinfectanta 
naed after the manner commonly suggested in hooka are of 
very doubtful efficacy, only inspiriag a fancied security- and 
the 6amo may be said of famigation. To burn one or two 
ounces of sulphur in a pipkin, with the hope of disinfecting 
;ubic feet, is simply i 
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Thna Dr. Lind speaks of lighting ' a number of charcoal 
fires in different places,' upon each of which ' a handful or 
two of brituatone ' ia to be thrown. ' Tlie ateam which arises 
(sulphurouB acid) should be closely confined by shutting the 
ports aad hatchways from morning till evening ; no person 
in the meantime being allowed to go below, nor for some time 
after opening the ports and hatchways, to the end that the 
steam may be dispersed.' 

Very recently a lamp for burning the bisulphide of carbon 
has been introduced by Messrs. Price and Co., but for the 
reasons above given this contrivance would be only suitable 
for fumigation on a small scale, as in the case of officera' 
cabins or other circumscribed spaces on board ship. More- 
over, the storage of sulphur in bulk is attended with much 
less danger than that of the highly inflammable fluid in 



The celebrated Sir Roger Curtis has handed down to as a 
most valuable description of the system adopted by himself 
in the case of his own ship in which a malignant fever had 
broken out. The account is so Inll of instructive matter 
that it may be studied with much profit by all Naval officers. 
Though sulphur fumigation was tbe chief means employed, 
the precautionary general hygienic measures taken are 
eqnally applicable to the use of other gaseous disinfectants. 

He commences by observing that ' as seamen have great 
reluctance in complaining when they find themselves bnt 
slightly indisposed, and as it is very material that infected 
persons should be as speedily as possible removed from the 
body of the ship's company '....' great attention was ob- 
served by all the officers in immediately reporting every man 
who appeared to have the smallest indisposition, whether it 
was discovered by day or by night.' 

' The whole of the apace under the forecastle on the lar- 
board side, inclading the round bouse, was appropriated to 
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the siok, and the obtrnaion of any other persons absolately 
prevented. To this place each individnal waa removed the 
moment it waa discovered that the disease had seized him.' 
, . . . ' He waa thence, as speedily as could be, carried to 
hospital, care being had that everything belongings to him 
waa conveyed thither with him. Moisture acting' more 
powerfully than any other cause in the production of disease, 
as well as in the propagation of it, our first care was the 
endeavour to remove all humidity and fonlness of the 
bilges.' 

' The well was baled ont, scraped and swabbed till entirely 
diy, and then a large fire was kept burning in it for several 
hours every day, so that the smalleafc dampness ■waa not 
suffered to remain. The hold had the tipper tier of casks re- 
moved from it, and these were sent on ahore. Three fires 
were then kindled in it, and kept burning for many hoars 
every day, confining the smoke as much as possible, and oc- 
casionally shifting the firea from place to place. In the fuel 
made use of, aa many empty iar barrels were conaumed as 
Qould be collected for the purpose ; at other times wood, and 
oceaaionally coals intermixed with shakings of tarred ropes, 
every precaution being taken to prevent accident. When 
the fires were estingnished the gratings of the hold were re- 
moved and the wind-sails let down. Firea were also nsed in 
the orlop, cockpit, ateward'a room, and bi-ead-room on each 
side of the between decks, and in the manger j the doors of 
all the atore-rooms were occasionally thrown open, and the 
ventilators (probably the ' ship's lungs ') worked unremit- 
tingly day and night.' 

' The decks were seldom washed, and never bat when tbe 
weather was such that the people conld remain upon deck 
until it was perfectly dry by the fires and the natural current 
of air.' . . . ' When the deck was not washed, it was kept per- 
fectly clean by other means ; and slops about the decks, 
together with every sort of dampness, were speedily 're moved. 
' The sides, beams, carlinga, the deck overhead, and every 
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part of the between decks, were wTiitewashed twice or thrice 
during the prevalence of the disorder,' 

' The fumigations in the hold were thua condncted : — 
Ponr half-tube with stands in them were disposed therein ; in 
each of the tubs was placed an iron pot, in which were 
thrown about 2 lbs, of brimstone, tied up in a piece of caavaa. 
The gratings were laid, and bp closely covered with tar- 
paulins, old hammocks, swabs, &c., that none of the smoke 
could escape. When everything was prepared, a red-hot 
loggerhead, or iron lid, was put into each of the pots to set 
fire to the brimstone, and the men performing this service 
having instantly left the hold by means of a grating of the 
main hatchway kept open for the purpose, the hatches were 
entirely closed.' 

' It was the custom to fumigate the hold, orlop, and between 
decks at the same time ; but, aa we could not be furnished 
with a sufficient quantity of brimstone to make use of it in 
all the different parts of the ship at the same period, it was 
usual, therefore, to use the brimatou^in the hold, orlop, and 
between decks in rotation ; and where this substance was not 
applied, what are called devils, made of powder wetted with 
vinegar, were substituted. It ought here to be observed that 
in those parts of the between decks least accessible to the air, 
and where, consequently, there is a greater degree of con- 
tagion, the fleishing of powder from pistols is atteuded with 
a very good efiect, for the shock of the explosion assists very 
powerfally in dispersing the infectious matter attached to 
the timbers of tbe ship.' 

' During the fumigation, the men's hammocks were all 
hung up in their places, with their blankets spread over 
them, and aU the spare apparel was so disposed on the guns, 
&c., as to receire the full effect of the fumigation. The 
clothes which the men wore upon deck daring the time of 
one fumigation were changed upon the nest and placed below, 
that all their things might receive fiu equal fumigation." 

' The gratings on the main deok were laid and covered 
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with such caro tLat no smoke conld escape, and tbe ports 
were carefully barred in. The brimstone in tubs, the derils, 
and other aafo precantions were dispersed about the deck and 
then lighted ; the persons who did tbis having escaped on 
deck and closed the hatches atter them, the operatioti was 
completed. The smallest crevices of the ship were pervaded 
by the smoke and efflnria of the brimstone, &c., by which 
every part of her was affected in a powerful and astonishing 



' Three hours were generally suffered to elapse before the 
gratings were removed and the ports opened, and a free cir- 
culation of air for a considerable time afterwards became 
necessary before a person could remain below without iueoii- 



' The whole of the hull of the ship, together with everything 
contained therein, both animate and inanimate, was strongly 
impregnated with the fumes of snlphar (brimstone) to such a 
degree even that it was perceptible when to leeward of the 
ship at a considei-able distance from her.' 

' In damp weather these famigationa were practised every 
day, and never less than three times a week. The fires were 
continued daily.' 

' The sick berth was attended to with some solicitude, to 
impede or eradicate tbe infection, as has been described with 
respect to the other parts of the ship, nor were the persons 
and apparel of the men disregarded. Every man in the ship 
was washed from head to foot with warm water aud soap, 
and more than even onr usual pains were taken that they 
should be cleanly in all respects. If any old and useless 
clothes were found, they were thrown overboard. Such 
serviceable epparel as was discovered the least filtby was 
washed and fumigated, and the men were forbidden to wear 
woollen trousers. On fine days the whole of their bedding' 
was hung upon lines between the masts and on the i ' 
and exposed thus to a free ventilation for many 
Their clothes of every kind were treated in 
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W^ Sir Gilbert Blane tells na that in 1796, when the medical 
lg braticli of the naval service was transferred from the Board 
^ of Admiralty to the 'Commisaionera of Sick and Wounded 
^ Seamen,' new inatructiona for medical officers were drawn np, 
^ and amongst other matters of importance Dr. Carmichael 
i Smyth 'a aystem of fumigation by the action of aulphnric acid 
^ npoD nitrate of potash was introdnced. The nitroas fumes 
reaulting were found to produce but little inconvenience to 
I the sick, while they very obviously removed the offensive 
I amell of musty clothes and the effluvia of foatid ulcers. 

[A moreuBual method of obtaining nitrous aoidfumea ia by 
ponring; three parts of concentrated nitric acid over one part of 
copper filings or wire in a deep jar. Thua one ounce of copper 
wireaud three ounces of nitric Bcid will produce about one cubic 
foot of the gag, and in some recent experiments conducted at 
Netley this proportion was found to be quite sufEciont to 
precipitate and render nearly motionless very active bacteria 
in 100 c.c. of decaying infusion of beef, included in a circum- 
scribed space of 53 cubic feet. The fluid waa rendered quite 
sweet to the sense of smell, and further development of 
bacteria had been obviously arrested, and it bore a remarkable 
comparison with another 100 c,c. of the beef infusion which 
had been kept aside for this purpose. 

Nitrous acid gas is formed by the union of the nitric 
oiiile originally evolved with tbe oxygen of the air, and this 
will continue to be given and taken as long as there is any 
organic matter present upon which this oxidising action can be 
exerted. At the rate of 2 per cent., the strength used in the 
above-mentioned experiment, 6 ounces of nitric acid would be 
required for every 100 cubic feet, or 10 ounces for 266 cubic 
feet of space, or finally 1 cwt, of strong nitric acid for the dis- 
infection of 25,367 cubic feet. However valuable, therefore, 
this agent might be on a small scale, it would be a vei'y 
dangerous commodity in the large quantities that would be 
necessary for the fumigation of a ship of war. 
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8, Chlorine 0<\s. — For the preparation of cbloriue gas, i 
qnAi-ter of a pound of black oiide of mangajiese finely pow- 
dered may be treated with half a pint of mariatic tai 
previonely mixed with a quarter of a pict of water, or a qnarte 
of a pint of muriatic or dilute sulphuric acid may be poured 
over a quarter of a pound of chloride of lime contained in a 
jar. Either of these methods would, of course, be ooly euit«il 
for a limited supply of the pis, but if uumerons vesseli 
prepared were distributed at convenient distancea apart s 
to be pnt in operation with as little delay as possible, it wi 
effect an equable and general evolution of the chlorine, whicb 
should be closely confined by every available meane. 

Speaking of the disinfeotion of ships Mr. Sinaon says : 
' The process should be conducted as distantly as may be ' 
from the shore and from other vessels. All the corapartmente 
of the ship should first be fumigated with aome disinfectant 
gftB, best with chlorine or nitrons acid, and then all tbe 
accessible woodwork (in and oat) should be waslied with 
a solution of chloride of soda or lime. The bilges require 
particular attention, and before they are first pumped some 
pounds of chloride of lime or aome gallons of percbloride of 
iron ahonld be poured into them for the purpose of disiufect- 
ing the bilge water. All permanent shingle and small ground 
ballast (in merchant ships) should be replaced by fresh. 

' It is most frequently with reference to the infection utm 
yellow fever that ships require to be disinfected, and generally f 
in such cases the cargo requires the same treatment as tbs J 
ship. So far, therefore, ae the cargo has not been completely 1 
disinfected in the coarse of the disinfection of the ship, anjl 
BO far as it is practicable, it ought, before it is landed, and J 
part by part as it is removed, to be disinfected by fml 
sprinkling with the solution of chloride of lime or soda. 

' Also in these cases it is to be remembered that peracnsl 

from on board the infected ship (especially those who h&v* 1 

been most in its hold) may carry infection about their person^ 'I 

' Mmoranium on IHaiJifKtwn (Priv7CouDoil Office Paper, Jnly IS66.1J 



I precantion againBt which danger it is desirable that the 
s should have complete hatha of soap and water, and 
that their clothes shonld partake of the general fumigation of 
the ehip. The person who conducts the fumigation of the 
ship (especially where there is (question of yellow fever) 
ODght not at first to enter the hold, but merely to hang down 
the hatches, or otherwise place within the hold, the veasei 
"which contains his chemical mixture.' 

When the help of negroes is available, as on the West 
Coast of Africa, or in the West Indies, the duty of distributing 
the disinfecting agents may be safely committed to them, 
without risking the lives of those who are, from some cause 
or other, more sasceptible of the yellow fever poison. 

Ill the case of H.M.S. ' Icarus ' after a severe visitation of 
yellow fever in the West Indies, a party of negroes who were 
engaged for some considerable time in cleaning out the hold 
and disinfecting the ship enjoyed a complete imraanity from 
the disease, while the boat's crew, mho pulled these men to 
and from the ship, mainly boys fn>m the ' Imaum,' were in- 
dividually seized with yellow fever, which proved fatal in 
several cases. It seems, moreover, to be a matter of experi- 
ence that unless the cleansing prooess is moat perfectly carried 
out, it would be far better to defer all abortive efforts of the 
kind until a colder latitude has been reached. It is much 
easier to stir np infectious filth in the hold and bilges than 
to remove it as thoroughly as the nature of the caae would 
demand. Indeed it has even been observed that the foulness 
of ships which have nominally undergone this cleansing has 
been rendered more apparent than before. 



DIVISION IV. 
OR APPENDIX. 



CHAPTER I. 



To the anbjecta treated in the foregoing pages maj be tf- 
ponded (1) a review of the character, habits, and duties of tk 
man -of- war' a man, with whom the naval medical officer will 
have more especially to do in the exercise of His professiot- 
afloat ; (2) leading particolars in relation to the duties sni 
reBpODsibilitiea of medical officers, matters of roatine 
board ship, and (3) medical instructions and enactments in 
or JesB bearing on the aabject of hygiene. 

Section A. — The Phi/Hque of the Sailor. 

The dntiea of the man-of-war's man are of such a natara' 
as to call for a light, active, and mascnlar frame. His physi- 
cal condition should approximate as nearly as possible to thai 
of the athlete, and the nature of his training ahonid tend ta 
bring bim into that condition. His bands should be sttonjE 
and powerful, yet so thoroughly taught that they may bo 
capable of executing the very finest work. His arms should 
have their muscular development without being redundant, 
and the same may be said of his legs. The eye shouJd b& 
clear, and the sight good. The nervous system should be » 
well balanced that no situation of peril should easily aSect it 
In order to maintain the human body in such a state of per. 
feotion every consideration shoold be given to the manner i 
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which the material of the frame is supplied. On board ship, 
of course, men of very various physical conditions are to he 
foaud. The heaviest and most powerful meu are employed 
about the foremast and jibboom, tbe duties in the fore part 
of the ship being the heaviest, and calling for the greatest 
amonnt of bodily strength. Those next in size and weight 
are attached to the mainmast, while the lighter men and boys 
are told off to the mizeumast aud after part of the ship, where 
the duties are lesa severe and the gear lighter. Then as re- 
gards different work men are cast with reference to tbeir 
agility and general physical, condition into topsail, topgallant, 
and royal yardmen, the lightest and most nimble being sent 
to the highest yards. 

Men of indifferent physical condition are divided off into 
after guards, waistera, and idlers, men whose duties are con- 
ducted on the deck. 

The duties of both sides of the ship being quite distinct, 
and with the view of preventing the confusion that wonld 
naturally arise from persons crossiogthe decks and interfering 
with one another daring exercise, the ship's company is 
divided into two watches, distinguished by a red ti-ansverse 
stripe on the right or left shoTiTder of the frock. Moreover, 
in regard to the sleeping billets of these watches, or the berth- 
ing of the hammocks, a moat important hygienic principle 
(originating in experience alone) is adopted in well-regulated 
ships. Thus, on the main deck, for example, commencing at 
the fore part of the ship, the hammocks in each transverse row 
belong alternately to the port and starboard watches, so that 
when either watch is on deck there mnst also be an alterna- 
tion of full and empty hammocks from side to side of the deck. 
By this arrangement more breathing space is actually provided 
for at sea than a superficial observer would imagine, seeing all 
the hammocks slung bo closely together. When this precau- 
tion has been neglected, it wonld be clearly the medical 
officer's duty to represent it properly, and his interference so 
far could scarcely be called officioua. 



ttt^'Hitn U Tlw Satmnt 




tKiummry ta boA t 



'hdillillN wi iiHUif •f.rikififf 
unIvh* Nil itiHuli wilh fill hid I 
ttilNNWllhllinn. t 
ulnti III MiKir fi<»l« 

■ifhliHiiii nrKMH liro, fV»mlb« little « 
MiH Ml (III III nil iiiiMiiiitrJi nf (kxHttjr. Tlie Iov» «f «!■« 
Ki I Ml I' 1 1 1' I 111 flinli ii'i wwiK (llwr^iTeni itaelf ia kv ban 
HHdriii' I'll liriiiiiiili Mill nmt inclinatioTi for mem, m hMB 
ally h*tii|iii II. nllfii, litid ti()iliini;bntaro7*ge wdl^li 
l.hn )PHi|liliriil Ki'kf'iriH.iit., I.i> which the p&rcnt eo^^a 
llll|W I'llHt' 1^ lIRi III* iliiii(ri>r nnil dilllcnltj will aooa ■ 
ii<|ii(|miiNiii>i(il Nii'tiiii' mill iiiako bim wub to lire i 
'I'hU, IliiWMVur, miliinm lift|>|innH ; and the firat cmiae a 
(ihhM Mid <IIm lt>r it rutimi m'A life to the ^onng advi 
'I'liu viijrNHM I'' Hi'iltH ntiil Aniion nuind the world m 
III Umll" wiiy,' brilr Hr. 'rr<i(l*r »ftyi» tbat Robmaon Cru 
limiln liifii'ii lH'imolyl'tiM thnii nil nthor manners. 

' III K iiiiiiiitii'y llkiiimi'M, wliloh "woMber fiecnritjrtokBswri 
riii'iiM, Wii Nim li vlnl'iiry u.t win unliilirate'] above all otfaen - it 
I'ltiiaiio lliiiii»(iFryiitfr/-«' in Hio blubitxt |iitch of enthtiBiaam, ia4 
I'umliiilii n Ti't'it |ifi(i|ilii fif tboip imlopendimce, becaase datnn 
liiiK iIkiU'NIiiI IIihIi lihU In uili' iilomDnt. The names of our gnat 
niliiilmli urn Mmiiiriini rovoicHl nit mo many titalary deities of 
Hill' lnhiiiil.' 

' llnwliii, tlmlnity, iiml Howo, and the heroes of tbe Grani- 
dUi and Itiililmni, nbrlnk into inHiKiiiaimm'e when compared 
Willi l.l3«ii"i "C A|iril 12 ftiid of June 1. Hunce, from pecnli„. 
oauniiN, thu naval i<]iirit of Uruat Britiuii descends 




to dtinger, and 

in all actions there is 
m English man-of-war 
close aboard." 



THE BRITISH 8EAUAN. 



t hereditary snccesaion. That courage which t 

len, though it is in some degree inherent ia their natu- 
fc Constitntiona, yet it is increased by their habits of life, and 
■'associating with men who : 

) from natural prowess consider 
mlers bj' birthright. By tliese meant 
a general impulse among the crew of 
either to grapple the enemy or lay hin 

' It is only men of snch a description that coald undergo 
the fatigues and perils of a sea life, and there aeeras a necessity 
for their being innred to it from an early age.' . . . 'Exclnded 
hj the employment they have chosen from all society but that 
of people of similar dispositions, the deficiencies of education 
are not felt, and information on genei'al snbjects is not conrted. 
Tfaeir pride consists in being thought a thoronghbred seaman ; 
and they look upon all landsmen as being of an inferior order. 
Having little intercourse with the world they are easily de- 
frauded, and made dapes to the deceitful wherever they go. . . . 
With minds uncultivated, uniufonaed, they are equally credu- 
lous and superstitions ; the appearance of the sky, the flight 
of a bird, the sight of particular fishes, the saihng on a cer- 
tain day of the week, with other incidents, will fill their minds 
with omena and disasters.' 

The large- heartedn ess and generous feelings of the genuine 
sailor are quite proverbial, and need no further exposition in 
this place. The sailor of the pi-esent day, however, is in many 
particnlara a difi'erent man from the beau ideal so graphically 
described by Dr. Trotter. His education is more carefully 
attended to, and his moral training and social advantages are 
of a superior description. Some of the lovers of old institu- 
tions have declared that there never has been a sailor of the 
right sort in the navy since all this menial and moral culture 
has been introduced ; but we have proof enough to show that 
neither loyalty nor fighting qualities sufi'er any deterioration 
by social improvement. 
_ Speaking of the character of the sailor, Dr. Wilson, of the 
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Unitpd States Navy, says : ' If we expose hia faalts, whicli, 
indeed, are apparent enoug'h, let ua consider the circTirnatances 
of hia life which have deprived him in some degree of the 
hatit of aelf-control, and give him some credit for Each virtues 
as he actually possesBes. Hia life ia a life of contrasts. His 
intemperance is partly the consequence of long periods of en- 
forced abstinence His life of privation seems to relieve him 
BO much fiom the necessity of self-control that he loses all 
power to lesist temptation After long periods of moaotonons 
and nnaavouvy food, he suddenly has spread before him a pro- 
fnae feast Tbere is bo little pleasure in his way that he 



denies himself no mdulgeni 
into vivid contrast— hope i 
exceasive labour to idleness 
to pain and pain to pleasui 



He is as unstable a 

and babitnally of generous i 



His life brings all the paasious 
imediately succeeding to despair; 
sadness to joy ; in fa,ct, pleasure 
in every imaginable form. . . , 
He ia the ci-eature of impulse, 
Lupulses.' This graphic account 
closes with an incident illustrative of the last atatenient, and 
many others will bo familiar to everybody. 

"What a good seaman ought to be ia well set forth in an 
excellent address given by Captain Harris of our own service 
to the men under his command, and from which the following 
extracts are taken ; — 

' On entering a profession which holds out so many advan- 
tages, your duty will be to give your Queen and conntry 
yoar best services, especially when by doing so you are 
benefiting yourselves at the same time. . . . Sobriety is of the 
utmost importance to a seaman ; a steady eye, a ready hand, 
belong only to those who are in possession of their reason; 
hundreds of lives are sacrificed every year on the water Eroni 



' Respectfu] conduct to your superiors, both on board and 
on shore, is a proof of education and intelligence. Men who 
look forward to rise in the service will show to their superiors 
the respect they will one day expect from those beaeath 
them ; and each of you should hope to rise, for by good c 
dnct jou are sure to do so. 
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1 is always well dressed — it is a mark of 
self-respect. I am sure most of you will feel with me how 
discreditable it is for a seaman to be seen rolling about the 
streets without shoes, ragged, and dirty. 

' A good seaman has bis haramoct always well lashed up, 
his laniards and lashings pointed and clews whipped ; his bag 
ia never found fait of dirty clothes and rubbish, but he has a 
natural pride in seeing everything belonging to him clean and 
tidy ; he ia always smart in his dnty, and stricfcly obedient to 
orders. It is from such men that petty officers are selected. 
Who would select a person to govern others who was a sloven 
or a drunkard, and unfit to govern himself ? 

' Again, the comfort of your messes depends upon the indi. 
vidua] conduct of every man in the mess ; never, therefore, 
use blasphemous or disgusting language, which is contrary to 
the ' Articles of War,' and inconsistent with the duties you 
owe to others. A few may langh at you. ; but the greater 
part of those who possess common sense will despise you. 
The days have happily gone by when it was thought seaman- 
like to drink, to swear, and be profligate. 

' When you obtain leave be sure always to return to it ; it 
is a breach of faith not to do so. Leave-breakera prevent 
officers from giving the indulgence they frequently desire to 
give, because they cannot be sure of getting men back at the 
time their services are required. 

' Leave -breaking is occasioned by the indulgence of those 
vices which ruin half onr seamen ; hundreds of noble fellows, 
who have weathered many a storm, and escaped many a 
bullet, are wrecked in port, and fall victims to a glass of grog 
from the hands of a designing person. A man gets drunk, 
loses his money, sells his clothes, loses respect for himself, 
and, of course, the respect of his officers. Instead of spend- 
ing his time on shore in healthfti! recreation and amusement, 
he spends it driving nails into his coffin, in wasting his money, 
and losing his character ; and, instead of being bettor fitted 
for his duties, he is drugged and stupefied, and. wi&V^Qt ^-o.^- 
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thing. DtBeatU6ed vrith bimseir, he qoarrels n 
becomeB a clisooiiteiitcd mau.' 

Tbat advice of this kind ia of hygienic impariaactitt 
monstnited hy the fact that, in flagships and o^en inii 
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from an appropriate cr^^rit de eorpt, and the laadable effect 
setting an example, high-toned principlea are enconraged, li« 
daily sick list is compaiatirely small. I 

SeCTIOS C.—The I'.,u<i I'lilu'f o/ihe Sailor. 

In a welUi«galat«d ship there is always enoti^li fQ^ ^^^rr. 
body to do, with » certun allowance for recreation and reft 
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The twenty-four hours of the day and night are divided into 
five watches — namely, the first, middle, morning, forenoon, and 
afternoon watches of four honra each, the first commencing 
at eight o'clock in the evening ; and the first and second dog 
watches of two hours each, namely, from four to sis, and from 
six to eight in the evening. 

In the annexed diagram, the hours included in each watch 
are shown, with the number of bella corresponding with them 
in the inner circle, and also the i 
the thermometer, and the first ai 
mum of the barometer, in radiating lines. 

The dog watches were instituted to enable three watch- 
keepers to interchange their watches, which would be impos- 
sible with six equal divisions o£ the twenty- four hours. 

A good idea of the daily duties on board ship may be 
formed from the routine of one day, say Thursday, in harbonr, 
during the winter months. 

4.30 A.M. Call heatswains, mates. 
5.0 ,, Call hands, lash up hammocks. 
5.5 ,, Hammock stowers, when present, pipe np. 
5.16 „ Eogle for cooks. 
5.30 „ Breakfast. 

6.0 ,, Watch below clean lower and orlop decks. 
„ „ Forenoon watch clean and stow bags. 
„ ,, Duty boat, clean out. 
6.15 ,, Watch fall in, idlers to the pumps. 
7.0 ,, Watch below clean and stow bags. 
„ „ Sab. of the day clean copper on masts. 
7.15 „ Watch below fall in ; when present, down 

ropes, clean wood- and brass-work. 
7.30 „ Upper yardmen fall in, drop duty cutter. 
8.0 „ Evolution; square yards. 
8.15 „ Quarters clean guns. 
8.45 „ Clean arms. 

9.0 „ Inspection, muster, as ordered, or drills. 
II. „ Dismiss dritts. 



I 
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11.30 A.M. 


Clear up declta. 




11.45 „ 


Bugle for cooks. 




Noon. 


Dinner. 




1.15 P.M. 


Quarters. 




1.30 „ 


Retreat ; hands make 



nd clothes. 

3,50 „ Upper yardmen fall in. 

4.0 „ Down top-gallant yards, clear up decks, coil 
down ropes, up clothes lines. 

4.30 „ Quarters, up boats, reeve clothes lines. 

5.0 „ Bugle for coois. 

5.15 „ Supper, shift clothing. 

7.15 „ Down steerage hammocks. 

7.25 „ Call young gentlemen, petty officers. 

8.30 „ Oat lights, clear up lower and taain decks. 

8.50 „ Out pipes, clear up upper deck. 

9.0 „ Rounds. 
10.0 „ Out steerage lights. 
11.0 „ Oat ward-room lights. 

On special occasions half-an-honr's hghta may be allowed 
to the gan-room officers, and the smoking honr may also be 
extended with the permission of the captain. — N.B. When 
any special duty ia going forward — calling the hands on 
deck during the smoking time — pipes, lights, and cigars must 
he put out pro (em., as it is anaeemly for officers to smoke 
vhile the men are employed. 

The physical exertion put forth by the sailor in his ordi- 
nary duties is far greater than that required of the soldier, 
and, as before intimated, the potential energy derivable from 
food should hold a corresponding proportion {eet chapter on 
Diet and Eiercise). The movementa of men on a dead level 
in the barrack square, even though encumbered with accoutre- 
ments to some extent, can scarcely he compared with running 
np the rigging, furling sails, and sending down ma.'sta and 
yards. Again, some of the sailor's most ardnons duties are 
performed in heavy weather, during which the soldier would 
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most probably find some shelter. Indeed, the influence of the 
maritime life, with all its hardships, discomforts, and tests of 
endurance, is such as to develop an early senectude, and 
shorten the register of life. 

The latter remark, though quite true even to this day, is 
nevertheless more especially applicable to former times, when 
the principles of hygiene were neither so well known nor 
practically carried into effect as they are at present. 

The death rate has thus exhibited a considerable diminu- 
tion during the last few years, and better things still may be 
expected in the future. 
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SbctiO!) a, — Leave and Interchange of Dulies, A-c. 
Ih Bmall vessels, bearing a single medical officer viz. ■ 
staff sargeon, ov a surgeon in charge, thoagh he in tLeoreti- 
cally responsible at all times for wbat may transpire in rela- 
tion to his duty, he cannot be always on board. He is, there- 
fore, placed under no restriction, except that in the event of 
hia not being able to attend the sick at the morning and 
evening visit honr, he shall arrange with some other medical 
officer to do so for him ; and also that when he absents himself 
from the ship, he shall leave notice as to where he may be 
fonnd in case of necesaity. 

Though in all ahipa the question of leave ia regulated by 
the fleet or staff surgeon, where two medical officers are 
borne, the senior and the janior take duty on alternate dava. 
Again, in large ships bearing a fleet or staff surgeon and tiro 
snrgeous, the latter take dnty on alternate days — i.e. from 
the morning visit of one day to that of the next. 

The forenoon duties in all ships of 'war are very generally 
uniform, but in aonjo instances certain differences exist which 
more or leas affect the time at whicb the sick may be conve- 
niently seen in the morning. Moreover, according to the 
particular views of the fleet or staff surgeon, the sick may be 
visited either before or after the ward-room breakfast- hour 
which latter is usually at eight bells, namely, eight o'clock a m. 
Thns sii or seven or one bell may be chosen. Perhaps sii 
i.e..eOTen o'clock, would be the most convenient ; and e 
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with a very large sick list there will be time enonjjh to fnmish a 
Btatement of it to the cnptain and commander respectively by 
the Seet surgeon und senior etirgeon at divisions, i.e. nine 
o'clock A.M. 

As the medical officers are enjoined ' to visit the sick at 
least twice a day, or as often as the respective cases may 
reqoire, they are seen again at evening quarters, i.e., four or 
five o'clock P.M. 

At the morning visit the fleet or staff surgeon sees and 
prescribes for the patients already on the sick-list serLalim, 
discharging any who may be fit for duty, and entering new 
cases. Any matters of minor surgery which he may not 
think necessary tu attend to himself, he hands over to the senior 
surgeon, who is careful that all inatructions given to him in 
relation to the patients are fully carried out. The discipline 
and internal management of the sick bay, and the issue of 
wine and extras for the sick, are also nnder his aupervision. 

The junior surgeon, besides attending to the dressing and 
bandnging, Ac., is responsible for the compoundicg of medi- 
cines prescribed by the fleet or staff surgeon. He also sees 
that the stoek-bottles, and other medicines in general asc, 
are replenished, and in no case should dangerous drugs be 
dispensed by the aiok-berth steward, however trustworthy he 
maybe. Neglect in a matter of -this kind partakes of the 
character of recklessness, making culpability doubly culpable, 
and evit consequences are sure to fall upon the shoulders of 
those who are legally responsible. 

The surgeon on duty remains on board to meet any emer- 
gency that may arise, and attend to the administration of the 
sick bay, more particulariy as to the cleanliness and proper 
ventilation of the place, the tidiness of the bedding and mov- 
able articles, and the personal appearance and comfort of the 
patients themselves. He also inspects the food at meal-times, 
so that any canae of complaint might be either speedily recti- 
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fied or ahown to be wUhont snffioient fonndatioii, wLicli ^ 
often is the case. 

The officer on dntj- pays a final visit to the sick bay at ti^ 
P.M., to see if anything is required, and that good order is 
preBerved. He also flees that all docHmenta connected witt 
the medical retTLms, or accoants of the ship passing throDgb 
his hands, are properly kept. By carefnl attention to tbii 
simple particnlar day after day, there can be no difficnltj in 
neatly filling np every paper and form for the correctness of 
which the fleet or staff SDi^eon of the ship is responsible. 

Patients sent to hospital, firing parties, boats manned 
and armed, and accidents or sickness befalling men on show, 
are attended by the anrgeon off doty or by tbe senior medical 
oEBcer if necessary. 



Section B. — Medical Dooumenti and LUt-boohs in DciiU 

EequisUion on Soard Ship. 

These are the following : — 

1. The Staff Surgeon's Rough Journal of practice. In trbicb 
the symptoms and progress of each case, with the medicines 
prescribed, and all injnnctions as to treatment, are briefly 
entered. 

This is perhaps the most important document or record 
in the medical officer's charge. It is, in fact, a kind of mulhivi 
infiirvo from which, if need be, most of the retnms specified 
in the instrnctions may be compiled. 

2. Tlie Daily SiH--''Vi, in which the nnmber on the ship's 
books, name, age, rating, date of entry and discharge, num- 
ber of days' sickness, whither discharged, and disease or hart 
of every case, are entered in the order of their occnrrence. 

3. A book eufBciently large, with a comprehensive alpha- 
betical indei, to serve as a medical history book or recard 
and to facilitate the drawing up of the alphabetical sick-list 
of thefair jonmsl, No. 11. This is made np periodically from 
th^Mtrie^n the Daily Sick Book, aud has now become a 
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moat useful docnment for reference, affording; ready and pre- 
cise information respecting individuals, ao often required by 
the captain or commanding officer. 

4. A Case Book for recordiog the caaes of men sent to 
hospital, invalided, or who have died, as also those of any 
particular intereair, both medical and surgical. The cases 
inserted in the fair journal are selected From this book, 

5. A Bpecial List Book of moderate size, ruled faintly, 
and divided into three parte. The first for a Hat of men sent 
to hospital, invalided, or dead ; the second for a list of trusses 
iaaaed or of pension certificates granted ; and the third fqr a 
venereal list. The first list should be in the form of the 
Daily Sick Book, but with an additional column for the date of 
discharge from hospital, of invaliding, or death, as the case 
might be. The third, or the venereal list, should be as in the 
printed form No. 275, in which the retnma are made quar- 
terly. 

Surgeons should keep a copy of tfae Daily Sick Book, both 
for their own use and to check the staff surgeon's list. They 
ahonid be also very particular in keeping their own joumala 
creditably, as they are actually responsible for no other official 
documents but the certificates of conduct from the captain and 
the fleet or staff surgeon with whom they serve. 
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I SeOtiOH C. — MoMtting and Arming Boats. 

I This constitutes an evolution of much importance, aa in 

actual warfare it ia always called into requisition. In the 
' Boat Signal Book,' p. sis., it ia provided that the senior 
officers ship off the boats summoned by signal, and the captain 
of each ship whose boats contain more than eighty men ia to 
send a fast-pulling boat in addition, having a medical officer on 
board, U> attend in rear of the line ; and this is repeated at 
p. sxv,, art. 3, thus : ' A fast-pulling boat with the medical 
officerg will attend in rear of the line.' At p. ixvi., art, 8, 
it is specified that, ' According to the eiercise or service on 
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which men may be ordered to proceed, additional men will l« 
told off to carry proriaioEiB, spare amnituutioii, and alreCchai 
for the woonded,' but bo particnlare are given as to the oaixie 
of iheae stretchers. 

From the ' KbLoaal of Gunneiy of H.M.'a Fleet ' (prelimi- 
narj- chapter), we learn that a case for small stores is to be 
carried by the boom boats and smaller boats, containing 
amongst other things two toumiqaets, and tbat each division 
of bunts will hare a medical officer. 

The qnotations here given embrace, perhaps, all tlw 
written law on the Gubject, and it woald appear that medical 
officers who have bet'U actually engaged nnder the circimi- 
stances in question have followed theii- own views ani 
inatinci^ in making prorision for the exigencies of each pw- 
ticnlar esse. Carrying amputaiing instnunents in a boat, ot 
anything very cumbersome, may do very well for parade ; bal 
it IB doubtfnl whether the performance of a ca.pital operation 
in a boat conld be nndertciken with even the faintest hope of 
BQDOesR. Besides, should such an emergency happen, a com- 
mon scaljiel in the hands of a good anatomist is capable of 
Kjoomplishiug greater things than are commonly conceded to 
it One might, iherefore, tmst to a good pocket-case on boat 
service, being also f nmislied wiib a haversack containing tow, 
epoHg^, I'Mt, plaster, baiidayet, anodi/iies, and restoratives. 

The pads of ordinary tonmiqaets are so small and inef- 
fective tliat most unhappy results are known to have attended 
the indiscriminate nse of these instrnments in action. The 
whole circulation in a, limb, venous as well as arterial has 
in numerous instances been arrested for many hours together, 
where the (empomry application of the point of the finger, or 
a judiciously applied compress, would have answered all the 
purpose. 

Section D. — General, and Fire Quarters. 

The great object of general quarters, and indeed of everr 
special exercise in ships of war, is to familiarise the office 
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and men ■with the dntiea that may at any time devol 
them, both in preparing for battle and actnally engag 
enemy. Therefore the more distinctly those duties are de- 
fined, and the more perfectly they are carried ont in periodical 
exerciaeB, the more efficient mnst be the discipline and fewer 
the difficnities likely to present themselves in actual warfare. 

In case of action or fire the principal medical officer should 
immediately proceed to the sick bay, master the sick, and 
send such aa are at all fit for duty in auch heavy emergency to 
their qnartere, reporting hia having done ao to the captain or 
commanding officer. He should then select the absolutely 
helpless and have them conveyed to a p|ace of safety appointed 
by the executive, the surgeons taking charge of them to their 
boats in case of fire. Under anch circumatances the sick 
should be ao distributed that each medical officer shall have 
an equal number in hia boat, to prevent the embarrassment of 
having the boats incapacitated by being over-crowded with 
sick. 

In case of action men not absolntely helpless should be 
ntilised to provide blankets, sling the steerage haajraocks, 
bring fresh and salt water, sand and awabs, to the cockpit 
under the supervision of the inferior sick bay men. 

For general qnarters a drawer ahould be set apart in the 
dispensary to contain a certain number of bandages of different 
kinda, calico, strapping towels, tourniquets, wased ligatures, 
&c., and it may remain always in readiness. This drawer, 
along with a tray containing carbolic acid, tincture of opium, 
chloral, chloroform, olive oil, Ac, and two sick bay beda with 
clean sheets, should be conveyed to the cockpit. The opera- 
tion table ia then to be set up, and a largo tray covered with 
a white cloth placed conveniently for instrument-s, &c. Drink- 
ing water and pannikins are to be provided by the convalescent 
sick told ofl' for the purpose. The ward-room steward ahould 
be in charge of such stimulants, aoda water, &c., as the staff' 
surgeon may demand, placing himself under the orders of 
the paymaster and chaplainj who should assist in the adminis- 
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tration of drink and snpport to the woanded. The a 
p&j^master and clerks would alao render ralnable aid to du 
medical otHcora, bat their special dnties tinder cimunslaiieH 
of this kind shonld be accarately defined ao as to avoid )J1 

miaaaderstaDdiDg. 

Section E.—Ambidanee Li/Ufor Shipg of War. 

An efficient and expeditions means of convevia^ tod 
men from one deck to another, or even from one ship to ic- 
other, while at sea, has always been a great desideratum. 
ospeciftlly during action, and nnmeroos echemes have been 
softgcfited from time to time. A simple bowline on the bight, 
arm-chdira properly slung, or flour casks with the staves a) 
out as to receive a man in the sitting poet are, are amongst the 
earliest plans adopted on board ship, where the ' service cot,' 
from its inconvenient siae, would be inapplicable. As a rule, 
the hatches of a ship are too small to permit the deaceat of 
the ordinary cot through them without altering the horizontal 
position of the frame, any deviation from which towards the 
head, foot, or either side would be attended with pain and 
possibly with much injury to a patient badly wounded. 

The defects here noticed have been very satisfactorilj met 
in the ambulancg cot devised by Surgeon Albert C. Gorgas, 
TJ.S.N., an account of which (though without a drawiDp) is 
given in the appendix to the work on ' Naval Hygiene * by 
Surgeon Joseph Wilson, U.S.N. The leading idea in this cot 
is the introduction of a double inclined plane, which is 
fastened upon the frame, and a baud of canvas secured to the 
upper part uf the same. 

' The thighs and legs of the patient are flexed over the 
double inclined plane, and the canvas band is tied aronnd his 
chest beneath his arms, his head resting upon a pillow.' In 
this ambulance lift the sliding down of the occupant is arrested 
by his buttocks and thighs being supported by the apper 
iurfftce of the double inclined plane, and his body is atUl 
y a strap, 
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i' cote are at least 6 feet long by 28 inches wide. The 
fleiion of the leg's over the double inclined plane permits the 
shortening of the cot to 5 feet 8 inches, and as it is an advan- 
tage to have the canvas sides embrace the patient closely, it 
is natTowed so as to be but 21 inches wide. 

The prop'ortions of the inclined plane are such as to adapt 
it to bbtb tall and short men and even bojs. 

It should be stated here that the cot is principally sus- 
pended by a whip attached to the head clews, while ft gTiiding 
line is connected with those of the foot, by which means the 
descent is regulated as required. Or it is saggosted that both 
sets of clews may be secured to the ends of a short pole with 
an eye in the centre, and the whole apparatus lowered by a 
double whip. 

This contrivance has been practically tried during the late 
war with perfect success. It has also been used in our own 
service at general quarters, and Dr. Davis, Fleet Surgeon, 
R.N., I'eportB very favourably of its utility in comparison with 
other means tested by him. 

Fig. 41, Plate SXIX., exhibits another form of ambulance 
lift for ship or shore, in which the ordinary sailor's hammock 
ia utilised, having the head and foot clews secured to a short 
pole (between four and five feet long), to which again a span 
is attached above, with an eye in the middle for the lower 
hook of a double whip, or fixity to a longer pole when the 
apparatus is used on shore. The easiest possible move- 
ment is thus effected, either in lowering a patient from one 
deck to another, or carriage from place to place on shore. 
Nothing more is required when tbe iujnries are confined 
to the head, trunk, or upper extremities; but by the ad- 
dition of a small transverse ham-piece placed nnder the 
hammock, and connected by a lanyard at each end with 
the pole above, provision is made for fracture of the leg 
or of the thigh, with the whole effect of a doable inclined 

nwing of this ambulance lift ia also given in Surgeon- 
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Major Porter's eicellent little work, ' The Surgeon's Pocket 
Book.' 

The ordinary hammock is also turned to account in a new 
method of transporting wounded from deck to deck, exhibited 
at Paris in 18?8 by Dr. J. Marcchal of Brest. The bammock 
ia strengthened externally by a kind of cradle of wood, and 
the patient is laced up in it quickly, and conveyed to a shute 
which is fitted to the hatchway, and capable of being loosened 
at one end so as to permit the hammock with the patient to 
elide as it were from the deck above into the hands of carriers 
on the deck below, where it may be slang in the usual way 
withont lose of time. 

In boat service a very good stretcher may be eitemporised 
by lashing the eyelet holes of a hammock to an oar on either 
aide, and rolling it up to make it sufficiently narrow. Two 
boats' stretchers will then form the head and foot oE the 
frame, and afford additional security to the patient. 

Other simple forma of stretchers will be found iu the little 
work already referred to. 
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APPENDIX 

OP 

MEDICAL INSTRUCTIONS AND ENACTMENTS. 



SELECTIONS FROM THE QUEEN'S REGULATIONS AND 
ADMIRALTY INSTRUCTIONS BEARING ON THE PRO- 
VINCE OF * NAVAL HYGIENE ' (1879). 



I. SCALE OF VICTUALLING IN HER MAJESTY'S NAVY. 
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Nore.^Eiich infant under one year of age ia to be proTided 
with milk, corn-flour, sago, or arrowroot, and sugar, entirely at tiu I 
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Scale of SuBsriTOTES. 

The above scales of rationa being BuStcientlj varied for health, 
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proportions shown below. In order, however, to meet cases in 
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INHTEUCnoNS FOB THE CAPTAIN. 



ni. CLOTHING, CLEANLINESS, AND PRESERVATION 
OF HEALTH. 

«9«. He (the captain) is to divide all the aiiip's company, exclu- 
sive of the marines, into diiisions, and appoint a lieutenant to com- 
mand each division, who is to have under his orders as many siih- 
lieirtenants and midshipmen aa the number on board will admit. He 
is to take especial care that the divisional ofBcers conform in eveiy 
particular to the directions contained in Chapter XIY. , p. 184. 

ft»7. He will cause the men's clothing and hedding to be inspected 
by the divi^iioDol officers, before each issue of clothing materials, 
or oftener if neceasary — taking care that the inspections are so con- 
ducted na not to be unnecessarily irksome to the men. Tlie general 
issue of clothing is to take place every month, and the officers of 
divisions are to prepare lists, specifying the quantities required by 
each man, entering the men's names thereon, consecutively, as 
they stand on the ship's hooks. The hats are to be delivered in 
time for the occoimtant officer to BB-tiafy himself that the value of 
the articles required by each man will not, even in the case of a 
Dew entry, bring the individual in debt to the Crown more than 
the amount of two months' pay ; and subsequent issues are to be 
so regulated aa to leave a balance in the man's favour. 

2. The issue of clothing to hoys is to be so regulated that they 
may generally he kept clear of debt. 

3. The captain will not sanction large issues of clothing to a 
man, whereby his wages are dissipated and many irregularities 
arise ; but he will assure himself, before approving the list, that the 
articles demanded are really necessary for the man's use and com- 
fort—remembering that he wiU be held liable to reimburse the 
Crown should anyone under his command, on quitting the service, 
be in debt beyond the extent authorised by the foregoing instruc- 
tions and those relating to pay. See Art. 1684, and also 1686, as 
to casual issues. 

ftSS. He is to permit all the officers and men, including the 
Royal Marines, to wear beards and moustaoheB. 

2, In all cases when the permission is taken advant^e of, the 
use of the razor must be entirely discontinued. Moustaches, 
except in the case of marines fArticlc 1118), are not to he worn 
without the heard, nor the heard without moustaches. 
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3. The hair of the beard, tnouBtsches, and whiskers, is to be 
kept well cut and truumed, and not too long for cleanlinesfi. Tlie 
captdn is to give euch directions as aeem to him desirable upon 
these heads, and is to establish, as far as may be practicable, oni- 
formity as to length of the hair, beards, moustaches, and whiskers 
of the men ; observing that those men who do not avail theraaelTW 
of the perraiasion to wear beards and moustaches will wear their 
hair and whiskers aa heretofore. 

4. OfGcera of divisions will take special caro that tlie provisions 
of Clauses 2 and 3 are strictly attended to by such of their men «■ 
may avail themselves of the permission to wear beards and mous- 
taches, and failure in these respects will render the offender liable 
to summary punishment. 

•99. The captain will use Us best endeavours to ensure clean- 
liness, dryness, and good ventilation throughout the ship's com- 
pany and throughout every part of the ship ; that she is always 
pumped dry, the pump-well frequently swabbed, and a fire let 
down to dry it, proper precautions being taken to guard against 
accidents. He is to take care that there is a free passage fore and 
aft for the water ; that those places where, from the (Trim of the 
ship, there may be a. lodgment, are baled out and dried ; th&t ereif 
possible means are taken to ensure a free and thorough circuIatiiBi 
of air, and that room be left for a man. to get down upon the kelaon 
to clear the Umbers. He will frequently examine the state of the 
holds, and the lower parts of the ship, in company with the medical 
officer, and when not perfectly clean and free from obnoxioin 
smells, he will cause a thorough examination to be made to detect 
and remove whatever may be likely to engender disease. 

2. He is to cause an ofticer to inspect the holds, and all parts of 
the ship below, every morning, and to report to him whether th^ 
are in a clean and well-ventilated state or otherwise. 

3. He will take care that the holds are whitewashed every mi 
months, or oftener if necessary. 

4. If the weather should prevent the porta from being opened 
for a considerable time, fires are to be hghted in tlie stoTea, and 
windsails are to be freely used, so that the lower decks may be kept 
aa diy and as well ventilated as possible. 

6. He is to see that the men are properly clothed, in the estab- 
lished uniform, according to the nature of the climate in which 
they may be serving ; that they are generally cleanly in their per- 
sons and dress, and that they are never suffered to remain in 
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wet cIotiinB, or sleep in wet bedding, when it oan. possibly be 
avoided. 

6. The bedding is to be aired once a week when the weather 
will permit, each article being exposed separately to the air hy 
being tied up in the rigging or upon girt lines. Twice in every 
year the blankets are to be washed with soap, in warm wa,ter ; and 
once a year the bed-tickinga are to be washed, and the hair beaten 
and teamed. 

t. No poison or poisonons acid is to be used to clean mess 

soo. The captain will take ca e that th gulation kit (Appen- 
dii Till. , page 687) for petty offi ers s a u n an I boys, is strictly 
adhered to ; he will not permit the 1 ght t d iation from the 
eRtablished patterns or drawings so that n t anafer, men and 
boya may be spared the expense of alterat ons 

2. The number of articles maj 1 owe be exceeded when of 
the authorised pattern, if they can be con niently stowed. 

BOl. He will take care that the officers and men are permitted 
to avail themselves of the special fittings provided in the ship for 
personal waahlng ; that when practicable fresh water be ssued for 
the purpose ; that the bath-room when so Btted is kept supplied 
with both hot and cold water ; that it is open for the use of those 
who desire it every evening after quarters ; and that proper times 
are appointed for waahing the person, ao that it may be a part of the 
daily routine. 

SOZ. He will, before the ship leaves England, or any port 
where there is a naval hospital, take steps to ascertain whether any 
of the men are suffering from disease requiring hospital treatment ; 
the ofScers of the divisions, accompanied by a medical officer, are 
to go carefully round the divisions, and are to call upon the men 
to inform the medical officer ot any complainta, however trifling, 
they may be labouring under ; and should there be reason to fear 
from the appearance of any man that he may be siitfering from con- 
cealed disease, he is to be medically inspected. 

2. No man discharged from the sick list after venereal disease 
is to be allowed to go on leave till eight days have elapsed from the 
date of his discharge. 

3. Should the captain find, on inquiry in any port abroad which 
his ship may occasionally visit, that venereal disease is notoriously 
prevalent, he may exercise his discretion in withholding leave 
during his stay at the place, should due regard fur the health of 



802 APPENDIX. 

3. The hair of the beard, mou«tach««, 
kept well ciit and triiumed, and not too ka^ 
captaiii ta to gWe Buch directionit aa aeem > 
these heads, and U t^ establish, as far aa In 
fcirmity aa to length of the hair, beards, moi 
ni the men ; obnerving that those mea who d 
(if the |>erniisBion t^j wear beards ^d monst 
hair and whiskers oh heretofore. 

4. Officers of divisions nill take special ok 
of Clauses 2 atid Z are strictly attended to bf 
inaf avaU themselves of the permission to irt'. 
taches, and failure in these renpeuts will rencL.- 
to summary punishment. 

•*t. The captain will use his beat endeavo< 
Uness, dryness, and good ventilation throngliii 
pany and throughout every iiart of the wUp ; 
pumped dry, the punip-well frei^uently awlibb 
down to dry it, proper precautions being ttt^j 
accidents. He is to tuke care that there is « Nat 
aft for the water ; that those places where, fvigi 
ship, there may be a lodgment, are baled otit mid > 
possible means are taken to ensure a free and thi'- 
of air, and that room be left fur a man to get AovD 
to clear the limbers. He will frequently examine ~ 
holds, and the lower parts of tlie ship, in company ^ 
officer, and when not perfectly clean and free ' 
smells, he will cause a thorough examination to be 
and remove whatever may be likely to engender dis' 

2. He is to cause an officer to inspect the holds, 1- 
the ship below, ovary morning, and to report to tin- 
ore in a clean and well- ventilated state or otlierwiae. 

3. He will take care that the holds are whit«w,T' 
months, or ottener if neceKsary. 

4. If the weather should prevent the ports from 
for a cunsiderable time, fires are to be lighted in th 
windsails are to be freely used, so thiit the lower deck 
as dry and as well ventilated bji possible. 

5. He is to see that the men are properly clothed, 
lislied uniform, according to the nature of the dim 
they may bo serving ; that they are generally cleanly 

pd (IreHS, and that dtflBL ''^^^'' aufierad 




the offioen and men, and the duty on whicli he is emplojred, mdi 



Buch a precaution necessary. In every case i>f refasing leave i 
tliis ground he is to report the fact to his commaii<]er< in -chief, 
ing his reaaons for having done so. 



rv. MEDICAL INSTRUCTIONS. 
§ 1. Hospital and Sick Qctartbbs. 

lo04>. When practicable, a medical officer is always to aooin- 
pany a, patient to hospital. 

lOOB. No officer, except in a case of urgency, ia to be sent 
hospital without the previouB approval of the senior officer prwea^ 
who before giving it will aatisfy himself with the necessity of M 
doing. Should, however, the medical officer in charge of the bo»- 
pita! consider any particular patient so sent not to be a hospital caf«, 
he m still to be received, but the medical officer vrill report ho 
opinion, with the grounds tor forming it, to the senior officer. 

lOOfl. No offiuer is, tor his own convenience, to take his ser- 
vant to attend upon hiin while sick in a naval hospital where thfflfl 
is a staff of nurses or other attendants provided ; in excepti 
cases, when it may be necessary to permit a servast to accompuy 
his master to hospital, the victualling of the servant is to !■ 
arranged from afloat. 

1O07. All persons serving in ships afflicted ivith any infectiow 
disease are, if practicable, to be sent to the nearest hospital as sooa 
as possible, 

lOOS. Officers are to be allowed to take with them to hospitd 
such clothes or effects as they may desire ; but men are to take tb 
whole of their clothes and effects ; marines, in addition, their 
and accoutrements when on the home station. 

lOOft. As far aa practicable, every patient should take wifl 
him from his ship all necessary clothing ; but if he should reqaifl 
to take up a supply at the hospital, the value will be cbarsed ■ 
directed by Arts. 1477 and 1478, when provided with a ticket' 
otherwise, as directed by Art. 1504. 

1010. Captains will receive from the hospital authoritjet putt 
culars of patients from their ships who may die, or be dischanied 
invalided, run, or be otherwise disposed of, so that PFoper 
tions may be made on the ship's books. 

1011. When patients are cured, they are to be returned to UM 
ship to which they belong, if she be in port ; but, if not the; 
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I, and retained either for passage 
ia the absence of generaJ local 
OT othcer present may apecially 



to be received as aupemumerari 
or for diapuBal, in such ship a 
orders on the subject, the se 

2, Should any patients on being so discharged from hospital be 
deemed unserviceable, or if there should he urgent reasons why 
they should not be received and reference to a senior officer be im- 
practicable, they may be sent back, but with the returned patients 
the priTici{Mil medical officer of the hospital sho\ild receive from the 
captain and the medical officer of the ship a statement of the 
grounds for refusing to receive them, and full particulars are also 
to be at once furnished to the superior authority under whom the 
captain may he acting. 

1012. When men are invalided from a hospital, the principal 
medical officer of the establishment wilt certify to the fact by Uis 
signature on the parchment certificate. 

1013. In case the necessity );hould arise for landing sick at a 
place where there is no hospital, the seniur officer is to make the 
best arrangements in his power. If the services of a private prac- 
titioner are necessary, he is to enter into a contract with him for 
the attendance and medicines for each patient ; and the victualling 
also, if deemed expedient, on such terms as may, with due regard 
to the comfort and care of the patients, be best for the public 

2. The practitioner so appointed is to be required to render any 
returns or reports that may at the time be deemed necessary. He 
should be informed t1iat he will receive the usual documents with 
the patients, and when they are returned to their own or to any 
other ship, he is to send hack the documents, and obtain from the 
captain a certificate that the patients have been received. If any 
patient dies or deserts, he is to note the date on his ticket, and 
Bend it with a statement showing how his effects have been disposed 
of to the Admiralty, for the Aooountant-General, and a duplicate 
thereof to the commander-in-chief, for the information of the 
captain. 

3. Before approving of the payment of these accounts, the 
senior officer will assure himself that they have been carefully ex- 
amined by competent officers. 

1014^. When patients are sent to sick quarters on shore other 
than those of established surgeons and agents, a statement show- 
ing why tlie cose could not be safely treated on board is in each 



« to be forwarded to the Admiralty, for the EKrectcT^GencnE, 
approved of by the captain. When there is no medical officer in ■ 
ship, the cnptain will obtain the information from the practitiiHia 
to whom the patient is sent for transmission in like manner. 

lois. The BubBiatence of patients of eitlier the naval or tniK - 
tary service in the hospitals of the other, at home or abroad, is to 
be paid for at the following I'ates ; — 



For officers 
For men 



I. Gd. i>er diem. 
7d, 



For boys 

2. In tliB case of naval patients the accountant officer will makv 
these payments on tho approval of the captain. 

lais. Patients from hospital as well as from the eick list ««, 
if necessary, to be treated as eonvaleaeonts so long as the medical 
officer of the ship may think it necessary. 

1017. Distressed British subjects arriving home in ships may 
be sent to naval hospitals until they can be received into the union 
workhouses as casual poor, or conveyed to their proper unions ot 
parishes. 

1018. When a person dies in a ship at a place where there a i 
naval hospital, the body is to be sent to the hospital for internienl ; 
but if the friends ot the deceased desire to undertake the bunal U 
their own expense, the body ia to be delivered up to tliem. 

2. When a body is sent to hospital for interment, the medical 
officer of the ship is to forward a cerlificate, approved by the 
captain, of the deceased's age, date of death, and the diseueof 
which he died. 

n of ships, including any on leave, d, 
o naval hospital or burial grotmd, n 
o undertake the burial, b>* interred fttll 
3 will the Admiralty Hanotion a n 
e than lit., from the public funds, fur the funeral a 
officer ; or 61. for that of any other person. Proper vouchers, IJ 
such payments aa the captain way direct to be made i 
head, are to be transmitted by the accountant officer with his c 
account. 

2. Coast Guard oihcers are also instructed to ma.ke the neo 
sary arrangements when such persons die near to their atationa^ J 



1019. Officers and i 
at a place where there is 
utdess their friends wish i- 
public expense ; but in 
ment of n 



§ II. The iNSPEijToit-GBSBEAi. OR Dbpdty Isspectos-Genehal 

1O20. He ifl, on appointment for service ftfluat, to perform aiich 
medical duties oa may be required of him by the commander-in- 
chief or Benior officer of the fleet, squadron, or station, or by the 
captain of tlie ship in which he may be serviiig, or other his superior 
officer, and he will comply with all orders he may receive from the 
Admiralty, or from the Director-General. 

1021.. He is, when in a hospital ship, to have medica! charge 
of all tlie patients, and he is to visit them regularly morning and 
evening, or oftener if necessary. All arrangements relating to the 
part of the hospital ship appropriated for the sick and wounded 
are to be entirely under hia control ; and when necessary he will 
propose to the captain any meaaure likely in lus opinion to conduce 
to the comfort of the aick or to the acceleration of their cure. 

1022, He is, under the direction or with the sanctiun of the 
seiiiur officer on the spot, to visit from time to time the ships pre- 
sent, to inquire into their sanitary state and the treatment of their 
sick. He will examine the medical officers' joumala, and correct 
any errors of practice he may detect ; and with this object he may 
call on tlie medical ofHcers of ships for written statements as to the 
prevalence of any disease, or as to the treatment or progress of any 
particular case or cases. He will also make himself thoroughly 
acquainted with tho conduct and abilities of the several surgeons. 

X023. He is occasionally to examine the instruments, medi- 
cines, and necessaries in the ships, and when from any cause he 
Qnds remedial measures necessary, he will suggest them to the 



102«. He is to report in the prescribed forma to the com- 
ma nder-iu-ohiof or to the senior officer weekly, or oftener, if re- 
quired — 

a. The state of the sick in the hospital, 

b. The general condition of the sick of the fleet, 
sending duplicates to the Director- General. 

1025. He will suggest tu the commander-in-chief or senior 
officer any measures which he may deem calculated to improve 
the health of, or check the progi'O'is of disease in, particular ships, 
and to preserve the health of the fleet generally. 

1026. He will report annually in the prescribed form to tlie 
Director-General upon the health of the fleet ; he will enter fully 
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into the Banitary state of tlie respeotiyo crews as regards their 
effectivenesa, and also into the medical topography of the station. 
He will report fully upon any epidemic that may have broken ont, 
or any disease that may have been unusually prevalent. In order 
that he may he fully informed on these subjects, the medical 
oflicers will furnish him quarterly with duplicates of their nosu- 
Ingieal returns. 

1027. When on a foreign station he is, if required to do so by 
the senior officer, to visit the naval hoapitils or aick quartera, when 
not in charge of a medical officer senior to himself, and report on 
the medical treatment, diet, and comfort of the patients, and on 
the general economy of the establishment, as well as upon the ex- 
penditure and condition of the stores, and the general efficient7 of 
the officers and others employed therein. 

1028. He will, when directed to attend a surrey on officers or 
men, assist the surveying oflicers with his opinion. 

1029. He will forward his correspondence in the followint'l 

/Direct to the Acoooii 

a. Returns and accounts ... wit-GenenJ or T 

rector- General,aa Ihi 
' case may be. 

b. Reports relative to the medical and 1"^.. 14... -n- 

Hurgical treatment and care of the ^'^^^^^ Director 
sick and wounded . . .I neral. 



r.. SuRgestions as to the fittings and 
internal arrangements of the hos- 
pital ship, and correspondence 
relative to individual officers and 
men borne on her books, on sub- 
jects other than (6) . 
d. Reports and returns relative to the 
fleet generally, or to ships other 
than the hospital ship 



'o, or through, the 
captain of the ship. 



Direct to the o. 

dor-in-ohief oa. 

officer preaeot. 



5 in. Thb Medical OrncKR. 
1030. He is to obey not only all order) he may receiTS t 

his captain or other his superior officer, hut also s 
relating to- 
il. The adminiHtering of medicines, 

b. Tlio treatment of the sick, or 

c. To his accounts and returns, 
from the Director-General, the Account 
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General, or from the inspector or deputy-inspeoto 
attached to the fleet or squadron to which Iub ship belongs ; lie will 
furnish them, or any of them, through his captain, with any infur- 
mation that may he required of him respecting — 

d. The patients under his care, and 

e. The measures adopted for their cure ; 
/. hia accounts and returns ; 

but any suggestions, explanations, or observations he may have to 
offer, connected with his particular duties and not of a purely 
medical or aQrf[ical character, which directly or indirectly concern 
the duties and responsibilitieH of others than medical officers, and 
which obviously lie beyond the province of the medical department 
to remedy or to deal with adequately, ore to he made in duplicate 
to his captain, who will forward the original to the Commander-in- 
Chief, and the duplicate to the Director-General, noting in each 
case his approval, or such observations as he may wish to offer on 
the medical officer's representations. 

1031. The medical officer is to provide himself with, and keep 
in jiroper repair at hia own expense, a complete set of surgical in- 
struments, as set out in the established form ; on first fitting out 
he will obtain a certificate from the naval hospital as to their 
number and condition, and send it to the Director-General. 

2. He is to examine frequently the surgical instruments with 
which the surgeons are hereby required to provide themselves, to 
Bee that they are in good repair and according to scale, giving an- 
nually certificates of their number and condition. 

1032. On first fitting out he will apply to the nearest hospital 
or depot for the established supplies of medicines and medicine 
chests, utensils, necessaries, bedding, and appliances specified in 
Established Scales A and B. 

2. The contents of one of the medicine chests when more than 
one are Htipjilied, and of the grocery and necessary chests, are to 
be stowed away in the Dispensary, and the empty chests imme- 
diately returned into store addressed to the officer in charge of the 
dep6t from which they were issued. The other complete medicine 
chests will be placed in a safe place, so that the medical officer may 
have ready access to them, and from these cheats the medicines 
required from time to time in the dispensary are to be diawn, 
the empty bottles and jars being returned into the spaces from 
whence the fnU ones are taken. 
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3. Where only one medicine chest with one or man 
ohestji are supplied, they are to remain on boariL and il Wl 
where there is no dispensBiy, the raedicLnea and nece«ar 

l>e kept in their reapective chests. I>iagrains showing tlw pan 
of the medicines are supplied with the articles on fitting oat 

4. TliB medicine cheats will not be struck down iutotbtk^ 
or spirit room upon anj pretence whatever, nor pitied k^ 
situation where they may Bustftin injury. AccnmmodatianUl 
provided for the due core of all medicines and medical itcnyii 
medical officer will be held responsible for their preB^ratira. 

5. He is amiually, or oftener if necessarj', to m&ke out dsa«i 
in the establiahed fortua, showing the (juantities remainit^Ml 
the quantities required to complete the established pr . 
according to the scales. These demands, when approrod Ij* 
cspUm, are to be taken, with the inedicine cheats, to the hc^ 
or depdt, in order that the reijuisite supplies may be ebti 
and, to prevent inconvenience or delay, demands are to te [■*■ 
sented there, if possible, before three o'chick in the aflemDon.'' 
no stores are to be returned after that hour. Cemands arem^* 
be repeated fur medicines, utensils, or necessaries within anK 
nor for groceriea within six months, unless the ship be ordwoi* 
detached service, or extraordinary circumstanceH shall haveoHWl 
or are likely to cause, an unusual expenditure the rt_ 
which is to bo explained on the demand, and to be reported tu lit 
Director-General by letter at the same time. Trnssea, howeW. 
are to be completed as often as necessary. Ah to purch»Bi,» 
Art. 17(1G. 

6. Tlie medical officers of stationary ships at home ports, « 
there are no hospitals or medical depots, are not, when ms 
their demands, to send the empty chests and bottles ■ their m 
plies will be sent in contractors' bottles, which are to be enwtid 
and retained until an opportunity offers of sending them to li 
issuing depflt free of expense. 

1033. In a small vessel not bearing a medical officer li 
officer in command is to have charge of the medicines and me' 
stores, which, with the medical and surgical handbook contaL 
the quantities allowed, instructions for u>iing the medioinca, u 
directions for applying toumitiueta, will be supplied from t" 
nearest naval hospital on demand tvhen fitting out ; he will ti 



o replenish the medicines or the stores a 



quire ; and he nill bear in mind that although the 



occasion niayi 



BQpplied hy rn'oirdupoia weight, they are to be dispenBed by the 
weights and measurea of the Britiah FbaMuacopceiBi, aj^cording 
to which the duaoa specified in the medical handbook are regu- 
' lated. 

2. A quarterly return, in the eatabliahed form, of the sick and 
wounded, is to bu fonvSiTded from all sUipii not bearing a medical 
offiuer, to the Commandei^in-Chief, for the Admiralty. 

1034< C*ii a ship being commisaioned, the medical officer is to 
make an immediate detaded application in duplicate through hia 
captain, to the Director-General, for such other articles not parti- 
cularised in Scales A and B in the Book of Forma, including sta- 
tionery and printed forms not included in the established list, as 
lie may consider to be necoasary for the use of the sick bay. 

2. On receiving the Director-General's sanctioii to the demand, 
he is to purchase, on the lowest possible terms, such of the articles 
as cannot be obtained from the naval hospital or dejKit, The ex- 
pense of such articles is to be defrayed by the accountant officer in 
the same manner na those provided under Art. 1U30. With regard 
to any stores which may Bubaec|ueiitly be obtained for the sick hay, 
no purchases of articles obtainable out of the store are to be made 
at ports where there are medical depots for the service afloat ; and 
if purchases of regulation medicines or stores allowed by the 
established scales are at any time made, a statement showing the 
reasons for making them, and why a proper stock of articles was 
not obtained when the ship was last at a medical dep6t, is to be 
sent at the time when the articles are bought to the Director- 
General. 

'3. Demands for sick bay stores for Indian troop sliips are to 
be sent to the director of transports. 

lOSS. The medical officer will superintend the sick mess, 
which is to be formed in each ship fur the comfort of the sick and 
wounded. He will cause the accountant officer to be informed 
when any man in the sick list is to join the sick niess, so that the 
man may bo checked of his provisions. 

The medical officer is to demand from the accountant officer, 
with the approval of the captain, such articles iif diet, medical 
comforts, &o. (including wine and spirit), as he may connider 
necessary for the use of the sick, including tnvahds ; but, while 
fully providing for the due comfort and subsistence of those for 
whom the ordinary ration is unsuitable, he is to guard against pro- 
fuse eJ^penditiire or unnecessary indulgence, and he will adhera 



a closely as may be to the following daily scheme of diet for t!l8 





KU^I... 


HM. O.^ 


Low ran 


Soft bvad (when jinxun 


b1e> . 


Mb. 




|£;:.„, 


oalomoT. 


Vfsjtsblai(wh«ipiooBi 


«blB) . . 


{rin 






Or rios, in ben of barlej- . 
Fnt herlH (when prucmaMe) . 












Milk (wben procurable) . . . 


1 of a pint 


CotoiKaaBsatetitnMfn 


Ms) . . 


loz. 





3. For these supphea he is to grant receipts qnarteriy, and tg 
obtain from the accountant officer counterpikrta or issue notes with 
hia signature thereto. It ia, however, to he understood that the 
medical officer is not to give receipts to the accountant officer for 
any articles forming a, part of the authorised scale of rations for 
men, unless the quantities supplied may have exceeded tlie pro- 
portions allowed for the number victualled in the sick lueea ; cub 
being taken that in regard to tea, sugar, and other articles epacified 
in Scale B, the excess, if any, is limited by the proportions allowed 
by that scale, except on extraordinary occasions, which are to b« 
stated by the medical officer in his reports. 

103C. The medical officer will, in accordance with Art. 1565, 
demand of the accountant officer on first commiasioning or joining, 
such sum of money as he may think necessary to provide for extra 
fresh diet, washing, and other stoall occasional expenses on behalf 
of the sick. At the end of each quarter, or sooner if the advance 
is nearly exhausted, he will render to the captain a detailed state- 
ment of the payments made, to be accompanied when practicable 
by receipts or sub-vouchers ; he will then receive, on the captain's 
approval, from the accountant officer a sum equal to the amonnt 
actually accounted for, so as to have in his hands the amount 
originally advanced. Onbeingsiiperaeded, orun the ship being paid 
off, or in case of his death, the balance of this public money is to be 
returned to the accountant officer, with the accounts and voucheni 
for the intervening period since the accounts were last rendered. 



M 



MEDICAL INSTBUCTIOHH. 313^ 

1037. Au account of ths medicine and medical stores is to ho 
rendered for a period of twelve months from the date of the ofticer 
taking charge (except in the case of the Indian troop ships, which 
are specially provided for), and tor each ensuing twelve months 
from the date of completing the last account ; or for any shorter 
period on giving up charge or on the ahip being paid off. 

103S, Medicines and msdical stores supplied from a regular 
eatahlishment will be accompanied hy invoices in the prescribed 
form, which are to be preserved by the medical officer fur future 
reference, and by which ho is to examine the several quantities, 
and, if correct, they are to be entered in the proper columns of Ms 

2. The articles received from the accountant officer, as shown 
in the issue notes (see Art. 1662), are also to be entered in the 
account, aa well aa all articles obtained from any other source or 
purchased for the sick berth, except diet for the sick ; tlie issue c;r 
supply notes are to be preserved by the medical officer for future 
reference. 

3. The articles received are to be administered as oceaaion re- 
quires for the relief of the sick and wounded, and no part of them 
is to be wasted or applied to any other purpose than that for which 
they are intended ; and if any unusual expenditure of medicines 
or stores should occur, an explanation of the circumstances causing 
such expenditure ia to be forwarded with the account. Should any 
articles of medicine, utensils, bedding, necessaries, or appliances 
become unfit for use, they are not to be taken credit for, nor re- 
turned into store, until a survey has been held upon them (Chap. 
XLVI., page 574). Credit will not be allowed for any bedding or 
utensil expended, unless under unavoidable circum stance.'*, which 
must he satisfactorily explained ; and an explanation on the estab- 
lished form of the cause of all losses and breakages roust be trans- 
mitted with the account. 

1039. Receipts for tnisses issued and tor supplioa to other 
medical officers, &c., and tor articles returned into store, are to be 
obtained and to accompany the account. 

lOftO. The account is always to be closed by a survey, as di- 
rected in Art. 1826, except when the ship is paid off, wlien the 
whole of the remaining stores are to be returned into the nearest 
medical estabhshmeut, and the receipts tor the quantities returned 
into store transmitted as vouchers to the final account ; but in the 
Indian troop ships the survey on the remains is to be held at the 
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end of the trfKiping aeaaou in each year, as well as 

2, The account is la be tnuistiiitted by the captain, anlaOkl 
accompanied by a Bohedulu prepared hy the medical ol 
proper toriD, to be obtained fr«ui the accountant office. ipMtMl 

the docuiuQtits forwarded with it. 

XO%X, When the medical officer aliali besupenededoriimfiHl 
heia to deliver the whole of the stores in hie chai^wbvl 
ceasor, or in hia abBenee to si'me authuriaed person, bjanf^,*] 
directed in Clitipt«r XLVI., pagB 574. I 

10«a. All naval aide qnarlera on ahore which are not in chipl 
of a nssident medical offioer, ara to bu treated as b> all msUai^l 
account aa aiok bays on shore of the shipB fruni which nenlMl 
been sent tor treatuient, or on the books of which tiierMjiiB 
borne if left behind in the ijuartera in charge of the medial-^ 
of another ehtp. 

2. All articles, other than of diet, purchased for n 
auch sick cjuarters, and who are treated there by the medical oi 
of thuir ahipa, are likewise to be accounted for by the n 
officers on their annurd accounts of medicines and storas uJ I 
receipt is to be obtained by them from the officer who has charee* 
the aick quarter buildings for any atores which they may leaw I 
the aick quarters on tile final depa,rture of their reasela itam i 

3. These sick quarters being, however, provided with all ni 
lary bedding, fumitui'e, hospital stores, and iitenails by d 
of the officer in charge of the buildings upon the Djrector-Gi 
to whom he is responsible tor duly maintaining the stock of « 
stores, meditml officers of her Majesty's ahipa are not to make p 
chases of any articles of the foregoing description for the UJe 
officers and men under treatment in these quarters. 

1043. He is to repreaent to the captain, whenever he mayoo 
aider any men from recent illness or impaired health unfit for ai 
shore, boat, or detachod service which is about to be undert 

XO*.*. He will, whenevHC he conaiders it adviaable, 
to every person about to form part of a working- party o 
in unhealthy localities, whether tropical or not, four grains of M 
piiate of ([uiniiie in water before landing, and again o 
if any wen remain on shore all night, the officer in immedii 
charge should be furniahed with a sufficient quantity of the soluti 
for each man iiight atid morning. When the medical o 
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g aiders wine or spirit more adviaable than water, he will inform the 
captain, who will direct the accDUiitant officer to make the reqniaite 

2, Tlie formula for making the enlphate of quinia for iaane in 
the manner above directed is given in Appendix V. to the Medical 
aiid Surgical Handbook, copies of which will he supplied to ehipa 
for boat Beryice. 

He will not charge himself with these eitra isauea of wina or 
spirit, but he will observe and report very fully on their eflocts, and 
note the total quantity so isnued at the end of his journal. 

liOlS. He will, if he should consider any newly-^raised men, 
who have been found fit for the service, are likely, from any cause, 
to propagate any infections disease, although no such disease may 
have been developed, inform the captain, who tviU order them ta 
be well washed, and their clothes thoroughly fiunigitted, and the 
men themselves cleansed and kept apart frum the aliip's company 
for a reasonable time, Should the disease have developed itielf at 
the place from whence the suspected men came, the captain will, 
in addition to these precautions, report immediately the particulars 
to hia commander-iu-chief. 

1016. The medical officer will, whenever necessary, and espe- 
cially when infectious diseases have broken out or ore threatening, 
suggest to the captain to cause hanging stoves to be placed in parts 
of the ship where they are required fur ventilation or for dryness. 
He n-ill also make such suggestions as may occur to him as neces- 
sary with reference to clothing when going from a warm to a colder 
climate, or nice vcrad. 

1047. He will, if he learns on arrival at a place that any disease 
is prevalent which is likely to prove detrimental to the health of 
tlie ship's company in his medical charge, inform tlie captain, so 
that proper measures may be adopted to prevent its occurring or 
breaking out, in the ship or among any of the ship's company. 
Should it break out or ooeur, or should he have reason to suspect 
its presence in a latent form, he will, with the captain's sanction, 
adopt every possible measure to prevent its spread or development. 
Patients with infectious diseases should be at once removed from 
the sliip, or, if that is not practicable, separated as much as possible 
from the ship's company, their persons washed, and their clothing 
changed ; the bedding and clothes they have recently worn should 
be tluMwn overboard or immersed in boiling water. 

10«8. Should sloughing ulcer break out, the patients affected 
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Bhould aa far BB practicable be each kept perfectly isolated in 
ventilated part of the ahip : ull their need dresainga ihuoidM 
once thrown overboard, their foul bandnges steeped in boiling*! 
and thoroughly washed, and disinfectaats abould be treelj^ 
Each should have a separate aponge, which shoulct be deit 
dirodly the ulcer puts on a lieaithy appoarance. 

10*9. When an infectious disease breaks out, he will dif 
apprise the captain, for the information of the coniiiiander-in 
or senior officer present. Should the ship be absent from a 
senior officer, the captain will be guided by Art. 1890 as to ii 
diately communicating the partjculara to the Admiraltj. 
medical officer will also inform the Inspector or Deputy-lnspeclit' I 
General of the Fleet, If any, and state his opinion aa to the Ditort I 
of tlie disease, and the health of the ship's company eenerallv ; and I 
lie will give full information on these points in his Noiolo^ I 
returns. 

lOBO. The medical officer will, whenevi 
duties he shall discover that any person lias vrilfully prodnwd, I 
concealed, aggravated, or feigned any disease to tlie prejudice'* I 
the service, report the particulars of the case to tbe caplain,» I 
that, if deemed advisable, the offender may be punished ^ ttn I 
case shall deserve. ' 

lost. He will, whenever supplies of water are obtained trM I 
the shore, or from rivers, for drinking or cooking purposes, ini<>- I 
tute as careful an analysis of it ns possible with the chemical ksO 
supplied, und he will at unce inform the captain if any donit 
exists as to its purity, in order that it may either be rejected ill*- J 
gether, or only used for waaliing purposes. 

2. All such analyses are to be duly recorded i 
Journal. 

10B2. He and the surgeons are to visit the sick at least ti 
day, md oftener when necessary ; he will take care that the n 
or attendants fully understand that day or night he is 
called in case any doubtful or unfavourable change takes placen 
patient, 

10B3. The sick berth itself, and the sick berth steward ( 
danta, and nurses, are to be entirely under his direction, 
berth is to be kept dry, clean, and sufficiently warm. All beddinil 
and other articles supplied for the use of the sick are to be kept 
clean, and ready tor immediate use. He will judge what patients 
should remain in the berth, and will, when n 
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; captain tor any further requisites that may he needed for the sick, 

I or any additional men as day or night nuraea. 

10B4. His attention is not to be confined to men on the sick 
list ; but he wiU watch attentirely every eirctimstanee likely to 
affect the health of the ship generally. Should he suspect the pre- 
sence of disease or indisposition in any man, he is at once to ex- 
amine and deal with him accordingly. 

loss. When directed by the captnin, he and the aurgeona will 
inspect the men, to ascertain if they have any concealed diseases 
requiring treatment. When venereal cases are disohai^ed cured, 
he will in each case make a particular report, as no man so dis- 
charged is, as a precautionary menture, allowed to go on shore till 
eight days have elapsed from the date of Ms dischai^e from the sick 
list. 

1056. He will forward quarterly in the eatabhshed form a 
retuni of venereal disease on hoard, which ia to include only cases 
that are suspected of being capable of reproducing the disease, and 
which are inserted under that head in the Nuaological Retuma. 

2. The average number of men on board is to be found by add- 
ing up the number victualled each day of the quarter, and dividing 
the total by the number of days in the quarter. The accountant 
ofiicer will fiign the return with reference to the correctnesa of this 
average. 

1057. He is to take care that every preparation ia made for 
the accommodation and treatment of the wounded. When clear- 
ing tor action, he, with the surgeons and others appointed to attend 
him, will repair to their station, where a platform with every oin- 
venience ia to be provided. 

2. He is, under the authority of the captain, to instruct or cause 
to he inatructed a certain number of persons (quartered in different 
parts of the ship in the use of the tourniquet, and to provide a suffi- 
cient number of temporary tourniquets for the different quarters 
and topa, so that the wounded, while waiting to be medically at- 
tended, may not loae more blood than can be avoided. 

1D58. He is to report at once to the Director-General, and to 
the superior medical officer in charge of the fleet, if any, the par- 
ticulars of evety death that occurs on board, as well as of any deatlis 
that may occur among persons on leave. 

loss. In ca^sof sudden death, without previous indisposition, 
he ia, with the sanction of the captain, to examine the body to as- 
certain the cause : should there be any appearancea of a suspicious 



oliarontnr, hn will »t once inform the — i^ri n tlw, rlrfi^iW 
{imiil.iualilv, ui laqileM may be held. 

lOCO. H<9 will ruourd in his- sick book AraJy tk« ■ 

(DnMiiil ill t.hn nick mcuw. 

loci. ltd ii to rcjiroiieiit to the captain wkaiwiM t 
kiiy iiltlcunt bnd inHn Are, from intpatred heahlt or Mka 
DbJBclii f'lf «urvey ; he will bo very cai<efnl not to mffa- 
bti (lenttvixl by luen fui^uiiiK diseases for the pi u ptmt af t^fc 
oliarHutl or Hunt home. 

&0«1, Whan invnliila nre sent to a ship for a p^i^n I 
(H'lii'lao Mtiitomont of cmch case, in the estahlisbad farm, A 
tliii nioiliiiil trentnipnt lo the periiwl of their beiutf d 
iwo('Ui|>ntiy thum ; it it to be handed over to the tnmitt 
tliv luMjiititl or Bhiit into wbiah they are diicharged on d 
hiini*. Whvn nfflcera are invalidud from foreign ab 
ntwliuftl offlour i» to delirer to each a. detailed atstemetit, soM ^ 
(if thd cu'iiimonooinont and progroM of his complaint, or hBOf 
unxtl it liy tlui Hmt opportunity to the Secretary of the Admii^, 
ntitinti on tho ci.vnr, ' Director-General, Medical Department' 

10«l. A tioiiiiiinl lint of all the invalids embarked, in tbe> 
ttthllihed (arm, ii to be tmnsmitted to the Director-General ; : 
■hiiuld Miy o( the invalidn have died during the passage, 
mpcliml olHosr is to transmit the original cases received with llrni 
wmimiMiiintl by h dotnil of the Bymptoma and mode of treatareiU 
whllv iindvr his naro. 

lOCft. Wheti nion uaii he conveniently cured on board, they m 
not to bo sent to a hospital, hospital ship, or sick (juarters ; but it 
labouring iindor an infeutious or contagions disease, or if their 
wciiinils or Domplaints render their retention on board dangerona W 
nthprs or injurious to tharasolves, or if the number of sick snJ 
wouiidod bw so great as to prevent their receiving proper attendance, 
thsy ■» to be sent to hospital as soon as possible. Whenera, 
thsn>for«) it beuontes necessary to send patients to a hospital, tha 
modiuul offleur is to infcinu the captain, who will, withont delay, 
give the rwiuisite orders for preparing their pay and sick vouehen, 
notinK upon the latter whether the patient has been victualled on 
board for that day or not, and inserting in both an inventory d 
each man's oifuuts. The patient's effeutaare to be carefully tied op, 
and marked with the name of the ship and the owner. The medical 
oftiaur will also give as early information as possible to tlie prin- 
cipal medical ofHcer of the number of patients to be sent to 4 




hospital, and the prohable time at which they will be disemhatked, 
in order that due preparation may be made for their reception. A 
medioal officer will, when practicable, be sent with the patients to 
see that they are properly received at the hospital or sick quarters, 
and that they are conveyed thither with as little inconvenience as 
possible ; and should two boats be required, he is to be sent in the 
one with the worst cases, in order to afford ready relief on the pas- 
sage. A detailed statement of each case, sealed up, is to be de- 
livered with the patients at the hospital, showing the manner in 
which they were first seized, the nature and progress of their dis- 
orders, the means used for their cure, and whether there is reason 
for suspecting any of their ooraplaintB to be feigned. 

1065. Patients affected with itch are to be received into naval 
hospitals at home and abroad, provided they are nut sent in aiich 
numbers as to encroach on the room and accommodation required 
for the treatment of more serious cases. 

1066. The medical officer from whose ship men have been sent 
to a hospital is to visit them aa frequently as the captain may re- 
quire ; obtaining in every case the previous consent of the principal 
medioal officer of the hospital, who will give such information as 
may enable the medical officer of the ship to inform tho captain 
when any of them are likely to return to their ship. 

10G7. The medioal officer is to keep a daily sick-book, which is 
to contain the names of all the sick on board, and which he is to 
submit to the captain every morning : at the same time suggesting 
any measures he may consider necessary for the comfort and benefit 
of his patients. 

2, Whenever the name of any person is inserted in the sick-book 
for a wound or injury, the part of the body injured is to !» stated, 
and, it possible, how the wound or injury was occasioned, 

iota. He is also to deliver to the captain weekly, or at such 
other periods as he may direct, a return of the sick on board in the 
established form, 

10fi9. He is to forward quarterly to the Director- Ooneral a 
nosological return in the established form of the state of the sick, 
properly filled up and signed by himself, subjoining to it, under 
the head of remarks, a clear and succinct account of the several 
diseases, the state of the weather, of any peculiarities of climate, 
and the average height of the thermometer ; and he is also to detail 
every other circumstance that may have had an influence in pro- 
moting health or generating sickness in tlie ship's company. 
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Tliese returns are to be completed and ready for trananu 
one week after tlie termination of the period for wi 
made up ; before being tranamitted to the I>irector-Q 
are to be submitted to the captain for liis infomjation a 
in forwarding them is to be fully explained hy letterto 
General. In each return a list is to be gJTen of men to 
certificjitOH have been granted, or tniaaea issued durin^i 
or, if none have been granted, it is to be bo stated 
of a continuance of any prevailing sicknoas when abi 
of an endemic or epidemic chamoter, or whether origi 
infection, contagion, or other causes of a climatoria: 
special report in connection therewith is to be aent mo 
often as opportunities may offer. If there should be « 
or Deputy- Inapector-General attnclied to the fleet or 
which his ship helouga, a copy of every noaologioal rot 
transmitted to him ; and upon the arrival of a ahip 
from abroad, or from a lengthened cruise, a return is 1 
diately transmitted to the Director-General, but it is m 
sede or in any way interfere with the returns ordered 
at the regular stated periods. 

1070. He is to keep a rough and a fair jotirnal of li 
in the form established, transmitting the latter to 
General made up to December 31 of each year j but shot 
charge within three months of the expiration of the vo 
transmit his Journal completed to December 31 of tha 
year, taking care that the nosological tables at the 
journal are drawn up as follows ; — TaMe No. 3 is to 
cases of sickness occurring previously to December 31 
year ; Table So, i h to include all cases occurring diuio 
iiequent year. In the event of his being superseded o 
the Table No. 4 is to contain all cases occurring betweao 
and the date of his giving up charge. In Table 5 is to fa 
the number of cases of each class of disease, arranged uiid< 
periods of age during the first year ; and in Table 6 ent 
made of coses during the subsequent year, ubserving thi 
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the head of General Remarks, a hiatoiy of the compkinta prevalent 
in the ship during the period of the journal, as well as any infor- 
mation of a professional character, or in connection with the coUa- 
teral sciences, that he may think of value. If any malignant or 
infectious diseases make their appearance, he is to endeavour to 
trace them to their source, to account for their introduction, and to 
explain the means used for destroying the infection and preventing 
their reappearance. 

2. In Table No. 1 he is to insert the movements of the ship 
during the period of the journal, 

3. In Table No. 2 he is to insert the names of persons who have 
received wounds or hurts which may partly or whoEy disijuality 
them for the public service, or subsequently, in any way, inteifere 
with their earning a livelihood, specifying those to whom hurt cer- 
tificates have been given. 

4. When the journal is completed, he is to copy his aick-book 
into the form provided at the end of the journal, arranging it 
alphabetically, and strictly in accordance with the specimen given 
in the book of forms. 

5. Further, he is to keep his fair journal in such a state of for- 
wardness, that at any time it may be transmitted to the Director- 
Genera! ; and it is at the latest to be transmitted within six weeks 
after the period for which it ia due. The importance of this in- 
junction cannot be overrated, as pensions and gratuitiea are often 
dependent upon the care with which the caaes of both officers and 
men have been recorded in the medical journals of the ships in 
which they have served. 

1072. A medical history sheet in the estabhahod form ia to be 
provided for each man or boy on first entry by the medical officer, 
by whom these documents aie to be kept and carefully filled up, 

2. Whenever a man or boy is sent to hospital or transferred to 
another ship or to head-quarters, the medical history sheet is to 
accompany hia certificate, so that it may follow him wherever he 
goes. When he is finally discharged the service, it is to he sent to 
the Medical Director- General, and if he re-enters it ia to be for- 
warded to the medical officer of the ship on the captain's appli- 
cation. 

3. Should the man or boy be borne as part complement, the 
medical officer will record ' nil ' in case he should never have been 
on the sick list, 

4. In shipa without a medical officer, the captain will aee that 
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entriea are made bj the medical officers who nujh 
called on to give occaaionnl attendance. 

5. When men and boys we being medically examined, tht 
medical offioera will nute cm the medical aheet all marks or scan ™ 
the porBon or other peculiarities, congenital or otherwise, vhicb 
would be useful for future identification, or, if already noted, lie is 
to verify, and, if ueceBsar;, amend the previous notationa. 

1093. When directed by the captnin to examine men orbaj^ 
he is not only to examine their persons very carefully, to aaeertaiB 
whether they are fit for the service, but he is also to inquire vetj 
particularly into their previous history, ao as to be able to judge 
whether there is any risk of their bringing infection into the ship. 
He IB also to ascertain whether they are pensioned, and, if so, te 
represent the same to the captain. If they come from a rendezvow 
or receiving ship, and are found to be unfit for tha service, he U to 
report, in writing, to the captain his reasons for deeming them to 
be ao, in order that he may adopt the measures directed by ih 
instructiona. 

107ft. When a medical officer is examining any such person for 
admission into the Naval Service, or into the Royal Marines, he is 
first to observe whether he ha^ any marka of wounds, or injnriea of 
the bones of the head, whether his eyesight or hearing is defective, 
whether he ia deformed, lame, or has an impediment of speech, 
or weakness of intellect ; and should any of these or other menUl 
or physical defects exist to such an extent as might, in the opinica 
ot the examining officer, disqualify hlni for the effiaient discharge 
of his duty, he is to report him unfit, but in ships specially fur- 
nished with the prescribed forms, the examination is to be com- 
pleted and the details duly entered, 

2. Should the person present no outward appearance of mtfit- 
ness, he is to be directed to strip ; and the medical officer is then to 
satisfy himself, by a careful inspection of the entire cutaueotu snr- 
face, that it is not only in itself free from disease, but that it shows 
no evidence or sign of the existence ot any internal complaint « 
constitutional derangement. 

3. He is to ascertain that there is a proper and just proportien 
between the different members of the body, that there ja no spintl 
weakness or deformity, that the limbs are of equal length, stroDg. 
and well developed, that there are no visible marks of previona 
fracture, depression, or disease of the bones ot the head, nor »d- 
herent cicatrices, that the hearing is periect in both eare, Uut tfana 




MEDICAL INSTBUCnONS. 

ia no detect or deformity of the bones of the nose, and that the 
teeth are Kooili fltrongi and sufficient in number. 

4. The cheat should ho carefully esamined ia reference to its 
form and capacity, and the condition of the heart and lungs ascer- 
tained by percussion and auscultation. 

6. The eyes should be clear, intelligent, and expressive of health, 
the eyesight good. 

6. The abdomen is next to be examined for the purpose of de- 
tecting any enlargement or disease of the contained viscera, or pre- 
disposition to hernia from whatever cause. 

7. The examining officer shall next direct the person to extend 
and slowly raise his arms until 'the hands meet above hia head ; he 
is then to perform the various moveraeuta of the shoulder, elbow, 
and wrist joints ; to flax and extend, HUpinate, and pronate the 
forearm; to flux and extend the fingers and thumbs ; and, by 
holding on by a rope, show that he can bear the weight of the body 
clear of the ground without any diificulty, with each hand, for at 
least five seconds. 

8. In the examination of the lower extremities, the person is to be 
made to walk backwaida and forwards, to hop first on one foot and 
then on the other, to flex and estend the limbs and feet to show 
that the movements of the various joints can be freely and rapidly 
performed. 

1079. Persona of whaterer elaas, or age, who are found to be 
labonring under any ot the undermentioned physical defects or in- 
firmities are to be considered unfit for her Majesty's service : — 
a. A weak constitution arising from imperfect development, or 
weakness of the physical powers of the body, or from 
chronic disease, constitutional depravity, wounds, or in- 

6. Chronic eruptions on the skin or scalp ; syphilis, primary or 
constitutional ; gonorrhcea ; extensive marks of cupping, 
leeching, or blistering, or of issues. Marks ot punishment 
are to be reported to the captain. 

c. Malformation of the head, with a dry, harsh, divergent state 

of the hair of the scalp, fracture or depression of the bones 
of the skull, disordered intellect, imbecility, epilepsy, 
paralysis, or impediment ot speech. 

d. Blindness or defective vision in one or both eyes, fistula 

lachrymalis, and ptosis. 
€. Impaired hearing, or dischargefrom one ot both ears, disease 
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or thickening of the lining membrane of the eitenxl | 

/. Disease of the bones of the noae or of its cartilages, nd 
polypus. 

g. Biaeaae of the throat, palate, or tonails ; uusound IceA, 
offensive breath from conatitutional causes, unheatl^ 
gumfl, Hcrofuloua disease of the glands of the thrort at 
neck, external cicatricBB, whether from scrofulous somff 
suicidal wounds. 

h. Functional or organic disease of the heart or blood-vendi, 
deformity or contraction of the chest, dattening of tht 
Bub-claTioutar regions, phthiaia, hremoptyais, bronctutiL 
dyspnoea, aphonia, chronic cough, or other sytuptonu at 
tubercular exudation into the pulmonary tissues. 

i. Swellingor distension of the abdomen, undue obesity, diaeaie 
or enlai^ment of the liver, spleen, or kidneys. Rup- 
ture, weakness, or distension of the abdominal rinfi; 
atrictHre of the urethra, incontinence of urine, or uriiMij 
fistula. 

,)'. The non-descent of one or of both testicles, varicocele, hy- 
drocele, and sarcocele. 

k. Fistula, or fissure of the anus, hiemorrhoidB, condylomw*. 
or prolapsus of the rectum. 

1. Paralysis, weakness, impaored motion, or contraction ot & 

upper or lower extremities, from whatever caose ; aneo- 
rism, a varicose state of the veins, especially of thekf. 
Chalky deposits, bmiions, distortion, malformatioii of tfc( 
feet, or malposition of the fingers or toea ; nodes. 
m. Distortion of the spine, of the bones ot the chest, o 
from injury or constitutional defect. 

2. 'Whenever test-types are supplied, the power of Tiaion of 
eye separately, as well as together, is to be ascertained ; but befon 
finally rejecting a person who failed to read the types, he is to bt 
tested with objects familiar to him, and at distances correspondioaW 
the size of the objects, as the inability occasionally arises trom oOtH 
causes than defective sight. If they fail to distinguish the coloun, 
they should be tried with brighter and decided colours ; for tlw 
puri ose red, blue, green, and yellow ribbon flags may be naei 
When the sight is found defective, the particulars are to be locotdai 
in the register of physical examination when required to be LmiI 
how far short of the normal distances given in the test-^peg mjU 
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the letters or figures be seen, and when one ia more defective than 
the other, the limit of good vision oi each eye ia to be noted. 

3. As it is clearly possible tliat some of the preceding defects 
or disabilities may exist ia a minor degree, tlie examining officers 
must necessarilj, in such cases, be guided by their own judgment 
as to whether they are of such importance as entirely to disqualify 
a man or hoy for the service ; otserving, bowever, that no person 
ia to be reported fit unless be ia likely to continue efficient and 
serviceable in any climate, and under all the vicieaitudes of the ser- 
vice, for a period of not less than ten years. 

1076. All men and boys entering the service are to be re-vac- 
oinated. 

2. All men who have not been re- vaccinated between their tirat 
entry in the service and the age of eighteen shall be re-vaccinated 
as soon aa possible, however good their primary cicatrices may 
appear, or even should they present unmistakable evidence of 
having suffered from small-pox previous to that age. The re- 
vaccination is to be made with lytnph either taken fresh from the 
arm of a cbUd, or from supplies to be obtained from the National 
Vaccine Institution. 

3. On the Home Station the medical officer will obtain supplies 
of lymph by written application direct to the Secretary of the 
Local Government Board, London ; on Foreign Stations, if sup- 
plies cannot he obtained at a Naval Medical Depdt, apphcation is 
to be made to the Director-General. 

4. No person shall be considered re -vaccinated who has had the 
operation performed with lymph taken from the arm of a re-vacci- 
nated person, but all persona so re-vaocinated shall again be vac- 
cinated vrith lymph taken from the sources specified above. 

5. A notation of the date of re-vaccination is to be made by the 
medical officer on each man'a certificate of service, specifying the 
result, whether a perfect vaccine vesicle, a modified vaccine vesicle, 
or no result ; and he will, with the captain's sanction, occasionally 
examine the certilioatea to see that these important precautionary 
regulations are in no case overlooked or disregarded. 

6. The medical officer will, as soon as convenient after he joins 
a ahip, satisfy himself that each officer haa been successfully re- 
vaccinated, and 80 alao with regard to every officer who may sub- 
sequently join, except those borne for disposal or as temporary super- 

~ n home ships, and whose stay in them will be but short. 
. When vaccination ot re-vaccination cannot be satisfactorily 
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25ame manner as their parchment certificatea uzitil they are penflOKii 
or ochorwise disposed of : officers* hurt certificates are to be <^ 
livered to chem. 

t5. When marines are disembarked, the hurt certificate ssj^ 
by che commandanc and the medical offii»r, and by some offiL*er t 
other persi.m who witnessed the accident, is to be granted under ^ 
same conditions as when i^erving adoat. 

7. Notices are to be posted up on board aH ships j^w^? ^ dK 



tnarine diTiaionB, to the effect that ao injuries received after 
August 30, 1870, will be considered when men are finally dis- 
charged from the aerrice, unless they can produce proper hurt cer- 
tificates, and abo cautioning men to report immediatelj any appear- 
ance of rupture. 

1079. Every medical officer serving on board any of her 
Majesty's ships is, previously to hia sending any letter or any com- 
munication whatever relative to his public duty, to the Director- 
Geaeral, to submit it to the captain, who will note thereon hia 
approval, or auch observations as he may think necessary. 

lOSO, All unemployed medical officers upon the active list of 
the navy are to keep tlie Director-General informed of their per- 
manent addreasea, ao that they may be speedily communicated with 
as occasion ahall require ; and whenever such officers are in or 
passing through London, on appointment to a ship or after dia- 
charge from a ship, they are without fail to communicate peraonally 
with the Director-General. 

1081. Every fleet or staff surgeon on active service is to for- 
ward annually to the Director-General, and for any shorter period 
on being paid off, superseded or invalided, the original or attested 
copies of the certificates of his service and conduct, signed by the 
captain. He is also to transmit regularly all the medical returns, 
accounts, and other documents required by these inatructious, to 
enable the accounts to be speedily closed. 

1082. The medical officer is to grant to the surgeons serving 
under him at the end of each year, and also when leaving a ship, 
certificates of their conduct, which are to be approved of by the 
captain, who, when they are not satisfactory, 'will call upon the 
medical officer for a detailed report, which he will forward to the 
Admiralty through the commander-in-chief with his own remarks. 

10S3. As medical officers are afforded many opportunities of 
obtaining a knowledge of the medical topography of the places they 
visit ; of the more prevalent diseases and the approved mode of 
treatment ; of the healing properties, preparations, and uses of 
medicinal plants or productions, they should report all the infor- 
mation they can collect on these interesting and other cognate sub- 
jects that they may believe to be new or but little known ; and the 
senior medical officers should encourage those serving under them 
to cultivate a taste for scientific observation, which can hardly fall 
to be of use to the individual himself as well as to the service and 
to the cause of science. 
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S rV. SCRCIKOXB. 

10S«> The Burgeons are to moke themselves acqn^nteJ *il 
the foregoing instmctioni for the medical officer, and to ini;^ 
therewith at all time* in so far as they may relate to their dot 
or when thej are acting for the medical officer. 

loss. They are to provide themselTes with the inirtnmi 
particularised in the eatablished form of certificate, and irlieii 
in me^jc&l charge they are to keep a surgeoa's joiimal, and ti> 
ward it to the Director- General on December 31 in each year. 

loa«. A Burgeon u to send to the Director- General at thtd 
of every year's eervice, and on quitting a ship, certificates of a.' 
signed by the captain and medical officer respectively ; and at 
from the medical officer in the eatAblished form, showing tint I 
has fumiahed himaelf with the inatruments required, and thsttt 
are in complete order ; if he dow not regularly transmit «Dch I 
tificates, or attested copies thereof, at tJie periods requited, I 
omission will be regarded aa an objection to his promotion, ud 
his being placed on the half-pay liat when paid off, 

10S7. In the absence of the medical officer, or in shipi ir 
no fleet or staff aurgeon ia borne, the senior surgeon on boudil 
observe and follow these iiuitructions ; and in the event of the 
validing or d^th of the medical officer, he will be held respond 
for the medical returns and accounts of the ship until another jO 

5 T. Ge]<eeax. 

108S, Whenever operations are to be performed at any n 
hospital, timely notice will be given, in order that as many ai 
aible of the medical officers in port may attend ; and on reoc 
notice that operations are to be performed elaewher« mi 
officers in charge will attend themselves, and encourage thoaetn 
them to do so also, that no opportunity may be lost of enla^ 
their surgical experience. 

loa9. All niediciiies are to be uniformly received, iaaued, 
accounted for by avoirdupois weight of IG draclima to the a. 
and 10 onnces to the poimd, but they will be dispensed iM 
weights and measures of the British Pharmacoptsia. 

1090. All medicines ormedidnal compounds kept in ohesU< 
dispensaries are— 

a. If pins') •mus, to be put into dark blue bottles or jars 
yellow labels, with the word POiaON legibly printed 
the name of the medicine : 
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ftUAEANTINE EE&ULATIONS. 

6. Ifhafmh-ss, into white or pale green glass bottles, or white 
ware jars with green labels. 

2. When aiipplied to patients, whether for internal or external 
nacB, they are— 

a. If pniamwug, to be put in ribbed or fluted bottles of a. dark 
blue colour only, with the yellow poison label ; 

h. If harmless, in bottles of pale green or white glaaa only, with 
green labels, 

3. No other bottles or iabsla are on any account to be used. 

i. AH medicines labelled K>BOff are to be kept under lock and 
key and apaH from the others in the diapensary. 



V. QCAEANTENE BEGULATIONS. 

(Vide Act 6 Geo. IT. cap. 18, in sec. 234 of the Cwtoma 
Coneolidation Act, 1876, <£'«,) 

1938. The captain is to direct an officer, when sent to a ship, 
not to go on board until be shaU have ascertained that she did not 
come from any place which may subject hor to quarantine ; and if 
she did come from any such place, to obtain whatever information 
he is sent for, without quitting the boat. But if any of her 
Majesty's ships shall, either at sea or in port, have communication 
with other ships, by which they may be subject to quarantine, the 
captain is on no account to conceal aiich communication, but to 
make it known by at once carrying the proper quarantine flag at 
one of the mast-heads, and he is to prevent all communication 
with shipH or the shore untU she be hberated ; while in quarantine 
he is to observe, in the most strict and particular manner, all 
regulations for the conduct of shipB so situated, as liereiiiatter 
explained. 

1B39. The captain of a ship Uable to quarantine shall at all 
times, when she meets with any other ship at sea, or when within 
two leagues of the coast of the United Kingdom, or the islands of 
Guernsey, Jersey, Aldemey, Sark, or Man, cause to be hoisted a 
signal to denote that the ^ip he commands is liable to the per- 
formance of quarantine. The signal in the day time to be, if the 
ship have a clean bill of health, a large yellow flag of six breadths 
of bunting at the maintop-mast-head ; if she shall not have a clean 
bill of health, a like yellow flag with a circular mark or ball entirely 
black in the middle thereof, the diameter of which shall be equal to 



two breadths of bunting ; and in the night time the signal aliall 
both cases be a. lat^e signal lantern with a. light therein (such u ii 
commonly used on board her Majesty's ships of war) at the same 
mast-head. 

19«0. The cnptftin of any of her Majesty's Hhips of war vte 
shall meet a vessel liable to perform quarantine coming to a Briciih 
port, shall take care to prevent the landing of any personi or 
articles from on board the same, until the vessel shall be put undef 
the charge of the superintendent of quarantine, or his assistaut, 
or the principal or other officer of her Majesty's Cuatoms, »U' 
thorieed to act at any of the out-ports, and the captains of ha 
Majesty's ships are at all times to furnish such assiBtance to ibe 
officers respectively as may be required o( them for enforcing tlie 
due performance of quarantine. 

1941. All vessels, as well her Majesty's ships of war as othoi, 
coming from, or having touched at, any place from wlience lis 
Majesty, her heirs or successors, by and with the &dvice of ^ 
Privy Counoi], or any two of the Lords of the Privy Council, dull 
have declared it probable that the plague or other infectious disesM 
may be brought, shall be obliged to perform quarantine in snch 
manner oa shaU be notified by proclamation, or published in th 
' London Gaaette.' 

lVft2. All baggage, packets, packages, wearing apparel, book), 
letters, or any other articles whatsoever arriving in vessels coming 
from infected places, are hable to quarantine in the same manna 
as goods, wares, and merchandise. Any person landing or unship- 
ping, or moving in order to land, such baggage or other article) 
from on board a vessel liable to quarantine, shall forfeit the stun of 
600!. ; and any person clandestinely conveying, or concealing for 
the purpose of conveying, any of the articles above enumerated 
from a vessel actually performing quarantine, or from a lazaret, 
shall forfeit the sum of lOOi. 

19ft3. All her Majesty's ships of war, transports, or other 
vessels in the actual service of Government, under the command (d 
a commissioned oiBcer of her Majesty's Navy, coming from ibe 
Mediterranean, or West Barbary on the Atlantic Ocean, and noC 
furnished with clean bills of health, shall perform quarantine 
Motherbank and nowhere else, in a separate and distinct place ap- 
pointed and marked out with yellow buoys for that purpuse, in the 
centre of which place a floating lazaret is stationed, with a ysUov 
flag constantly flying at the mast-head. 



19«ft. No persona, veflsek, or boats whatsoever, other tiian the 
vessels or boats belonging to tho medical attendant or superinten- 
dent of quarantine, or his assistant, or other boats regularly em- 
ployed imder the authority of the CommissionerB of Customs in 
the quarantine service, shall go, under any pretence whatever, 
within tho limits so marked out, except in case of special necessity 
and emergency, and with permission first had and obtained from 
the superintendent of quarantine or his assistant. 

194B. Her Majesty's ships and vessels liable to quarantine, and 
furnished with clean bills of health, shall perform a, quarantine of 
fifteen days, commencing on the day that the ship or vessel shall 
have arrived nt the appointed quarantine station ; but the Lords 
of the Privy Council, in consideration of the inconvenience and 
expense incurred by her Majesty's ships of war arriving from the 
Mediterranean, in consequence of their detention in quarantine 
until orders respecting them can be forwarded from London, have 
given orders that the proper officers shall release all ships of wax 
belonging to her Majesty, or to any nation in amity with her 
Majesty, which may arrive from the Mediterranean or from West 
Barbary Coast on the Atlantic Ocean, iuunediately on their arrival, 
without waiting for special orders from their lordships ; provided 
the captain shall declare that all persons on board are, and have 
been, free from any disease of a suspicious nature as to contagion 
during the voyage. Her Majesty's ships and vessels with foul 
hills of health shall perform a quarantine of thirty days ; and with 
suspected bills of health (commonly called touched patents or bills), 
of twenty days. 

ISftC. No article, however little susceptible it may be thought 
of infection, is to be conveyed from one vessel under quarantine to 
another, nor is any personal intercourse to be permitted from any 
such vessel to another, and nothing whatever is to be delivered 
from on board any vessel under quarantine without an order in 
writing from the superintendent or bis assistant ; every such order 
is to be entered in a book by one of the guardians appointed by 
the superintendent as quarantine guardians on board each ship 
performing quarantine. 

1917. Every person quitting a vessel liable to quarantine, unless 
by proper authority, may be apprehended by any constable, and is 
liable to imprisonment for six months, and to forfeiture ui the sum 
of 300i. 

1»4B, Any person or persona liable to quarantine, or baving 



had any intercourse or communication with a peraon or penmii 
liable to quarantine, who shall refuse to repair to the lazaret vbgibI, 
or other place duly appointed for the performance of quar&nUiiG, « 
shall escape, or attempt to escape, therefrom before quarantine k 
duly performed, shall forfeit 2001., and the quarantine officer* tt»j 
use force to compel such person or persona to return to the lazueti 
or other duly appointed place for quarantine. 

19^9, Communication may be made by peraone in quantntbt 
with others not in quarantine, by letters, under snch regulatirais 
and restrictiona as will prevent the spread of infection ; for which 
purpose an officer appointed by the superintendent of quarantine 
shall doily, at a fixed hour, go round the different lazarets and 
vesaels in quarantine to receive letters. Letters nia,y also be re- 
ceived under similar restrictions, but no personal communicatioii 
or conference is to be had by persona not under quarantine with 
persona under quarantine (except the medical attendant, the ni- 
perintendent of quarantine, or his assistant, or any peraon duly 
authorised by Order in Council), unless by permisaion or in tlie 
presence of the soperin ten dent or Ida asaistant, and under such 
regulations and restrictions as shall be directed by him. 

1950. The captains of all her Majesty's sliipa of war, ttans- 
porta, and other vessels, are subject to all the provisions, rules, 
and regulations concerning tjuarantine under the Act above quoted, 
and to all the pains, penalties, forfeitures, and punishuienta for 
any breach or disobedience thereof, in the same manner aa the 
masters of merchant ahips ; each ahip is therefore supplied with 
the special quarantine regulations containing the said Act and the 
Orders in Council issued under the authority thereof. 

2. The captains of all vessels, whether liable to quarantine or 
not, n^lecting to bring to, on being requested by an officer of 
Customs, authorised to act in the quarantine service, are liable to 
a penalty of lOOi. 

1951. Penalties for any of the foregoing offences gainst the 
quarantine statutes, or for not flying the appointed signal, not ex- 
ceeding 100^. for each offence, are in certain cases recoverable sum- 
marily under Sec 234 of the Customs' Consolidation Act, 1876 : 
in default of payment the offender is liable to sis months' im- 
prisonment. 

1952. Officers in command of fleets, squadrons, or single ahips, 
are to be very careful when arriving at a port out of the United 
Kingdom, whether British or foreign, to comply strictly with all 



ABMY MEDICAL INSTHUCTIONS. 

lu local regulations relative to quarantine ; in caaea of doubt, and 
f^ when the local regulations may not be known, no communication 
^ ahould be held with the shore, with boats, or with other ships, 
, until a sufficient time has elapsed to allow of the visit of the health 
^ ofGcer. 

2. If the ship or ships shall have arrived from an infected port, 
or shall have anj infectious or contagious diaeaae on board, orahall 
have communicated with a ship from an infected port, or with cun- 
tagion or infection on board, the quarantine flag is to be hoiated 
and kept flying until pratique is received. 

3. Every facility is to be afforded to health officers when per- 
forming these duties. 

19S3> 3efore a, ship sails from a home or any foreign port, the 
captain will take care to obtain a bill uf health. 



SELECTIONS PROM THE REGULATIONS FOR THE 
MEDICAL DEPARTMENT OF THE ARMY (1878). 



I. DoTiEa OP MBDioiL Ofpicees in CHisoB OF Tkoops on 
BoAKD Skip. 

S2. Wlien troopa ore ordered on foreign service, and have been 
detailed by the commanding officer, they will be at once examined 
by a, medical ofBcer. They will, subaequently, be inspected by the 
principal medical officer, several daya before the date of embarka- 
tion, to decide aa to their general fitness, so as to give the com- 
manding officer aufficient time to replace those considered ineligible 
by the principal medical officer. 

63. A medical officer will, on the day of embarkation, if pos- 
sible, or if this be impracticable, on the previous day, make a 
careful examination of every soldier, woman, and child of every 
regiment or detachment ordered to embark for foreign service. 
He will forward to the principal medical officer of the district for 
tranamiaaion to the Director-General of the Army Medical Depart- 
ment a statement of the number of men, women, and children lit 
to embark, together with a certiflcate that he has made the exoiuina- 
tion referred to, and that no case of infectious diseaae exiats amongst 
them. In all caaea where troops, aolJiers' wivea, or children, are 
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prooeeding from one itatioii to maaO^er, the 
laid down in Pwt 6, See. tiL of ihotm ivgnBsfcioiM wiD WUWl 
•«• The medioa oomfarte requind lor tnopi MhMil 
bourd her Majeety's ehiiMi will be obtainad bj ilie |mj— larf*] 
ihip, and be iisaed by him on the reqniatioit oi themefiB 
in ohMge of the troope. Supplies of nmAi^^ eoafotto 
from army stores for her Msjeety'e Bhipe <«n»«jiiig tRMfser^l 
tsiy inndidsy vill be plAoed in charge of tlie pajmastor of ttii|| 
who will be aooonntable to the Admiralty for theqnaBti&si 
lag unexpended at the oondnsion of the wojage. 

••• In hired ships a oopy of the regnlaiioiia lor bar l^^l 
transport service will be provided by the Admiralty and kBpisj 
board, and access can be had thereto by application to the^ 
of the vessel. 

n. They (the medical officers) will alao be prepaied 
formation on the following points : — 

a. Date of departure of the yessel from the port when^ 

troops embarked, and the name of the port. 
K Length of the passage in days, 
r. State health of troope on board. 
<f . Whether the ship has been provided with oTeiy lequite, 
with special reference to the amount and qnaliiy of jw 
visioDH in accordance with the scale, and with an adeque ' 
stipply of water, medicines, instruments, and medicil 
oiniiforts. 
f . Whethor the ship has been kept in a good sanitary conditios 
in rospoct tt> ventilation, cleanliness, means of abln- 
tiim. iVrc. 
/. Whethor the accommodation has been good, and whether tk 
euiH^rlicial area and cubic space per man of sleeping accom- 
uunlatiou has been sufficient. 
p. Whether any defects have been discovered during the 

voyage. 
h. The number of officers, men, women, and children em- 

iMU'ked. 
i. The deaths in each class, 
j. The number of births during the voyage. 
A*. Tlie prevailing diseases on board and their causes. 
/. The nature of the accommodation for the reception and treat- 
ment of the sick, including the superficial area and cubic 
Hpace for sick bed. 



ABMY MEDICAL INSTROCTIONS. 

I m. When lime jiuce and sugar have been issued, the quantities 
I (if each supplied tor each man, for what length of time 

, used, and the total of enxjh consumed during the vofoge. 

A detail of names will not be required. 

U, Movement of Taoora by Sea. 
670. Every soldier, womnn, and child about to embark will be 
■carefully examined by a medical officer on the day of departure, or 
^ the military arrangements will not admit of this, on the day 
previous, with a view to prevent any individuals showing symptoms 
|pf contagious disease proceeding on board ship. All soldiers' 
(bmilies under orders to proceed to a foreign station should be 
iiinder medical observation for some weeks before embarkation. 
Every woman, and every cliild above three months old, must be 
, "vaccinated before proceeding to ombiirk, unless already bearing 
satisfactory marks of vaccination. Soldiers' wives near their con- 
, flnement (within two months) wiU not be embarked on her Majesty's 
Indian tmopstips, or inmail or contract steamers, or other vessels, 
and the husbimds of such women will be detained with them. 

CTl. When a ship is engaged wholly or partially for the con- 
veyance of troops, the inspections prescribed in Section 17, para- 
graphs 23 to 28 of the ' Queen's Regulations and Orders for the 
Army, 1873,' will be held, and the senior medical officer on the 
spot, and, if practicable, the medical officer in charge of the troops, 
will attend the inspections and rexiort upon the sanitary condition 
of the ship, and on the arrangements made. When invalids are to 
be embarked, the senior medical officer will satisfy himself that 
there is a due proportion of medical officers according to the number 
and state of the sick. 

•72. Should the inspecting medical officer discover any defects 
likely to affect injuriously the health of the troops or the sick 
during the voyi^e, he will make his remarks accordingly on the 
report of inspection, and he will forthwith report the circu instances 
in writuig in such detail as he may consider necessary to the 
officer commanding at the port, transmitting a copy to the principal 
medical officer on the station, who wiU forward the same with his 
remarks to the Director-General. 

67*. The medical officer in chaise of troops and sick will, 
during the voyage, keep a constant watch over the ventilation and 
cleanliness of the ship, the cleanliness of the water-closets, the con- 
dition of the bilge, and over all other matters likely to affect in- 
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jurioualy the health of the troops or sick [see ' Queen's Re^olg 
and Ordera for the Army, 1873,' Section 17, ' Duties on 
Ship']. Should defects ariite in any of these matters, the n 
: charge will immediately represent the asane to the 
cummajiding on hoard, with such recomiuendatioDs as he may 
aider necessary for the preservation of health. After troops 
heea eight days at sea, or whenever the medical officer iearl 
necessary, lima juice and sugarwill be issued with, the daily radon, 
according to the scale of victualhng which is to be seen on board. 

B7». Medical officers embarked with troops on board a hind 
ship, deeming it necessaiy to make any statemeut animadverting 
upon the sanitary arrangements, or the supplies on bctard, trill 
address such report to the officer commanding the troops, eab- 
mitting a dupUcate to the principal medical officer at port of dii- 
embarkation. Copies of any adverse remarks embodied in the 
nsual report of sick must also be furnished to the officer command- 
ing. The sanitary arrangements on board her Majestr^a tiooii 
ahipa rests with the naval medical officer under the captain ; but, 
should the medical officer in chaise of the troops consider it neen- 
sary to make any suggestions on the subject, be will m^e liii 
report to the officer commanding the troops. Whenever scvittj tC 
any infectious disease has made its appearance amongst the sol^HB 
or their families during a voyage, the medical officer in charge, oa 
landing, will make a special report of the circumstance to ft* 
military and medical authorities at the port of disembarkaticaL 

G7S. Whenever a disembarkation takes place at any Ooloin' 
where there is any law or local ordinance in force for the prerentiaB 
<if venereal disease, the medical officer detailed to visit and inniect 
the vessel will ascertain whether the medical officer in chaise hu 
inspected the troops, with a view to detect and guard against the 
introduction of these diseases. He will report the results of hn 
inspection of the vessel to the principal medioal officer for traiw- 
mission to the Director-GeneriJ, with the return of the sick oe 
board, W. 0. Form 294 B. 

III. Hospital Ships for an Abmy Cokps. 

423. The relative responsibility of the Admiralty and Wm 
Office with regard to hospital ships for an Army Corps, will be •* 
fulicws. 

ft24. The Admiralty will undertake the lodging, victualling, 
and Conveyance of the sick, and for that purpose will provide th« 



neceaaary Bhipping fittings, bedding, food, medical camforts, disin- 
fectants, and mesB utensila of every kind, 

4Z5. The War Office will undertake to furnish the medical and 
other attendance necesaarj for the proper treatment and nursing of 
the sick, and the washing of all huKpital clothing and bedding uaed 
by them, and will supply ail articles of personal and hospital 
clothing, medical and sui^ioal appliances, and hospital utensils. 

ftZC Floating hospital accommodation, whether stationary or 
lor transport purposes, will be separate and exclusive of the liiw- 
pital accommodation for the force on land. 

»27. The following will be the floating hospital accommodation 
for an Army Corpa ; — Each division of an Army Corpa will have a 
depflt hospital ship (with steam power) capable of making up 200 
beds or 250 on an emergency. 

ftZB. There will be one or more swift powerful steaioera, each 
making up 60 beds, which will be employed as relieving ships for 
the depdt hospital ships to take the worst cases to England. De- 
spatch vessels, each fitted out with about 30 canvaa cots, will carry 
lesa severe cases to any avitilable packet station to meet the packets 
on their way to England. 

%Z9, Speciiil arrangementa will be made for carrying a small 
number of invalids in each steam packet. 

no. Each depot hospital ship will have a small steam trans- 
port attached as a store ship. 

ftSl. Every transport will accommodate temporarily in its sick 
bay three per cent, of the entire force that it carries. 

432. Each dep6t hospital ship will be auppUed with 400 canvas 
cots in addition to the cota required for use on board. These will 
be fitted into transports remaining at the base of operations when 
additional hospital accommodation is required, 

433. The dieting of patients on board depGt hospital ships and 
their relieving vessels will be conducted in the same way as in 
station hospitals, and the same War Office forms will be used. 
Daily requisitions for articles of diet and medical comforts will be 
made on the paymaster, or, if it be a liired ship, on the mas- 
the vessel. 

434. A statement of provisions received, issued, and rei 
ing will bo completed on W. O. Form 184, at the end of each 
month, and forwarded to the head- quarters of the Army Medi 
Department fur transmiaaion to the Surveyor-General of the Ord- 
nance, War Office, London, 

&3B. Each of these hospital ships will be proviAeA. «\.'0q. «. 
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cient staff of the Army Hospital Corps for carrying out the hoaptil 
duties detailed in paragraphs 425, 43C. 

43«. The regulations for medical officers in charge of troopxni 
board ship [Part I., Section III., Subsection III.] will apply l» 
despatch vessels, tcanaports, and packets used for the temporatj 
accommodation of the sick of the Army Corps. 

437. When ft ship has been taken up by the Admiralty fortia 
conveyance of troops, either as a transport or a, troop freight ship, 
ail army medical officer (if possible the medical officer who is 
have charge of the troops) will make a careful inspection of the 
ship's crew, at the time of the first inapeotion of the vessel ; ind 
win immediately inform the naval inspecting officer of the reeoH, 
reporting the same to the principal medical officer. 

43a. The medical officer in charge of troopa on board tr 
ports and troop freight ships will take medical charge of the a) 
crew also when the ship does not carry a surgeon, and will soppii 
medicines, &c., for their use from the pubhc stock on board; k 
will have a general sanitary supervision over the ship, and wiD 
make inspections of the quarters occupied both by the troops snS 
by the crew, 

439. The following is a detail of the medical equipment irluiA 
will be put on board a transport for the use of troops a. 

One medicine chest complete. 
One case of surgeon's instruments. 
One ease of tooth instmmentB. 
One fitomftoh pump. 
One bos of fractiwe apparatus. 

440. This equipment will be put on board and handed overlt | 
the medical officer in charge, who will give a receipt for the a 
to the principal medical officer at the port of embarkation. 

441.. In the event of the medical officer landing with the tnx^ I 
when transports are employed during military operations, the equip- I 
ment will be left on hoard the ship under tl>e charge of the maata, I 
who will give a receipt to the medical officer specif ying the number <J I 
articles, not quantities, contained in each. The master will be ftir- 1 
nished with a duplicate thereof countersigned by the i 
officer. 

442. The equipment will be handed over again to the fini 
medical officer who embarks for duty on board, and who will fur- 
nish the master with a receipt for the same. 
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A Bill to REGnLAIB the CAKKIiGB o 



Be it eiMcled, i6c., That it shall not be lawful for the lunater of 
a Bteaniahip or other vessel, whemon emigrant passengers, or paa- 
Bengers other tlian cabin passengers, have been token at any port 
or place in a foreign country or dominion {ports and places in 
foreign territory contiguoua to the United States excepted), to 
bring such vessel and passengers to any port or place in the United 
States, unless the compartments, spaces, and accommodations here- 
inafter mentioned have been provided, allotted, maintained, and 
used for and by such passengers during the entire voyage ; that is 
to say, in a steamship, the conipartmenta or spaces, unobstructed 
by cargo, stores, or goods, shall be of sufficient dimensions to allow, 
for each and every passenger carried or brought therein, one hun- 
dred cubic feet, if the compartment or space is located on the first 
deck next below the uppermost deck of the vessel, or in a poop or 
deck-house constructed on the main deck of the vessel ; and one 
hundred and twenty cubic feet for each passenger carried or brought 
therein, if the compartment or apace is located ou the second deck 
below the uppermost deck of the vessel ; and it shall not be lawful 
to carry or bring passengers on any deck other than the two decks 
above mentioned, ajid in the aforesaid poop or deck-houses. And 
in sailing v^sels such passengers shall be carried or brought only 
on the deck {not being an orlop deck) that is next below the upper- 
most deck of the vessel, or in a poop or deck-house constructed on 
the main deck ; and the compartment or apace, unobstruetsd by 
cai^o, stores, or goods, shall be of sufficient dimensions to allow one 
hundred and twenty cubic feet for each and every passenger brought 
therein. And such passengers shall not be carried or brought in 
any between-decks, nor in any compaiiment, apace, poop or deck- 
house, the clear height of which is less than seven feet. In com- 
puting the number of such passengers carried or brought in any 
vessel, children under one year of age shall not be included, and 
two children between one and eight years of ago shall be counted 
as one passenger : and any persons brought in such vessel, who 
shall have been, during the voyage, taken from any other vessel 




I 



APPENDIX. 

wrecked or in distress on the high seas, or have been picked upU 
sea from any boat, raft, or otherwise, shidl not be included in ladi 
computation. The maator of a vessel coming to a port or place in 
the United States in violation of either of the proviaiona of tUi 
section, shall he deemed guilty of a misdemeanor ; and if tb 
nuniher of passengera, other than cabin paaaengerB, carried d 
brought in the vessel, or in any compartment, space, poop, or deik- 
house thereof, is greater than the number allowed to be carried a 
brought therein respectively, as hereinbefore preacribed, the nii 
niaater shall he fined fift; dollars for each and evei^ passenger St 
excess of the proper nuniher, and may also be imprisoned n 
ceeding six months. 

§ 2. And be it further enacted, That in every such steams 
other Teasel, there shall be a sufficient number of berths foriia 
proper accommodation, as hereinafter provided, of all such p«s- 
aengers. There shall not be on any deck, nor in any compartmeal 
or apace occupied by such passengers, more than two tiers of bertk 
The berths shall be properly constructed, parallel with the aides u( 
the vessel, and be separated from each other by partitions, a 
berths ordinarily are separated, and each berth ahaJl be at 1«* 
two feet in width and six feet in length ; and the interval bet«e«t 
the floor or lowest part of the lower tier of bertha and the deck V 
neath them shall not be leas than six inches, nor the inteml 
between each tier of bertha, and the interval between the upper 
most tier and the deck above it, less than two feet six inches, mi 
each berth shall be occupied by not more than o 
eight years of age ; but double bertha of twice the above-men- 
tioned width may he provided, each double berth to be occupied b; 
no more and by none other than two women, or by one t 
and two children under the age of eight years, or by husband ud 1 
wife, or by n man and two of his own children under the age oi 
eight years, or by two men, members of the same fajiiily, AU Hit I 
. male passengers, upwarda of fourteen yeara of age, who do nc* I 
occupy berths with their wives, shaU be berthed in the forw p«rt 
of the vessel, in a compartment divided off from the space a 
appropriated to the other passengers by a subatontial and wdl- I 
secured bulkhead, without opening or communication with aim ad- I 
joining passenger space ; and unmarried female passengers shi^ bf I 
berthed in a compai'tnient separated from the spaces occupied to 
iither paaaengers by a substantial and well -constructed bulkhM^ 
the opening or communication from which to any adjoining a 
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eenger space shall be ao constructed that it can be closed ami 
aeeured. Eiicli berth shall be numbered aerially, on the outside 
berth-board, according to the number of passengers that niiij law- 
fully occupy the berth ; and the berths occupied by such passungeTs 
shall not be removed or taken down until they have been inspected 
by a customs officer as hereinafter provided. For any violation of 
either of the provieions of this section, the master of the vessel 
shall be liable to a fine of five dollars for each paaaenger carried or 
brought on the vessel. 

§ 3. ATid be it further enacted, That every such steamship or 
other vessel shall have adequate provision for affording light and 
air to the passenger decks and to the compartments and spaces 
occupied by suck passengers, and with adequate means and ap- 
pliances for ventilating the said compartments and spaces. To 
compartments having sufficient space for fifty or more of such paa- 
aengera, at least two ventilators, each not less than twelve inches 
in diameter, shall be provided, one of which ventilators shall be 
inserted in the forward part of the compartment, and the other in 
the after part thereof, and shall be so constructed as to ventilate 
the compartment ; and additional ventilators shall be provided for 
each compartment iJi the proportion of two ventilators for each ad- 
ditional fifty of such passengers carried or brought in the compart- 
ment. All ventilators shall be carried at least sis feet above the 
uppermost deck of the vessel, and shall be of the most approved 
form and construction. In any steamship the ventilating apparatus 
provided, or any method of ventilation adopted thereon, which has 
been approved by the proper emigration offtcers at the port or placa 
from which said vessel was cleared, shall be deemed a compliance 
with the foregoing provisions ; and in all vessels carrying or bring- 
ing such passengers, there shall be properly constructed hatchways 
over the compartments or spaces occupied by such passengers, which 
hatchways shall be properly covered with houses or booby-hatches, 
and the coamings or sills of which shall rise at least one foot above 
the deck i and the said houses shall have a door on each side, so 
constructed as to afford the greatest amount of light and air and of 
protection from wet that the case will admit ; and there shall be 
proper companion-ways or ladders from each hatchway leading to 
the compartments or spaces occupied by such passengers ; and the 
said companion-ways or ladders shall be securely constructed, and 
be provided with hand-rails or strong rope, and such passengers 
shall have the free and unimpeded use of the whole of each hatch.- 
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way situated over the compartments or spaces approp 
use ; and every veBsel carrying or bringing such pa 
liavo a pniiHjrly located and constructed camboose 
nmge, or otlier cooking apparatus, the dimensions a 
wliich sliall be sufficient to provide for properly coo 
paring the ffKxi of all such passengers. In every vesa 
}>ringing such passengers, there shall be at least two 
or privies, and an additional water-closet or privy f 
hundred male passengers on board, for the exclusii; 
male passengers, and an additional water-closet or pi 
tifty female passengers on board, for the exclusive use 
passengers and young children on board. The afo; 
closets and privies shall be properly enclosed and lo 
Hide of the vessel, and shall be separated from pass< 
by 8vi>)Ht«'inti{d and properly constructed partitions o 
and tlie water-closets and privies shall be kept and mi 
scr\'iceable and cleanly condition throughout the voya 
i For any violation of either of the provisions of tli 

for any neglect to conform to the requirements therec 
of the vessel sliall be liable to a penalty not exceeding 
and fifty dollars. 

§ 4. Aii/l he it further enacted, That every such 
other vessel shall have on board during the voyage pr 
and secured, a supply of good and wholesome food pi 
water, sufficient to provide for the daily distributioi 
such passengers while on board the vessel an allowance 
Jrovisi(jns oc^ual, for the first twenty days of the voy 
£o at least fifty cents, United States money, per head 
good and wliolescjme character and of suflficient quanti 
served on tables with seats around, as now is custc 
second cabin of the transatlantic steamships, the cort 
tlie fifty cents' value to be made in bulk at the rate of 
for every hundred passengers. Mothers with infant 
cliildren sliall be furnished the necessary quantity of 




y passenger ahall, at niiy time during the voyage, be put upon 
* allowance of food or water, the master of the vessel sliall pay 
i> Buch passenger three dollars for each and every day the pod- 
'■enger may have been put on short allowanoo. And for every 
%ilfu] violation of any of tlie provisions of this section, the maater 
Kball be deemed guilty of a misdemeanor, and shall be fined not 
%Iore than hve hundred dollars, and be imprisoned for a term not 
Exceeding six: months. The eiiforuument of this penalty, however, 
Uhall not affect the civil responsibility of the master and owners of 
Uie vessel to such passengers as may have suffered from any negli- 
igeiice, breach of contract, or default on the part of such masters 
feuid owners. 

I 5 S- -i™' ^^ "* f'^'^her eiuKled, Thfit in every such steamship 
nr other vessel, there shall be properly built and secured, or divided 
loff from other spaces, two compartments or spaces to he used ex- 
icdusively as hospitals for such passengers, one for men, and the 
I other fur women ; the hospitals shall be located in a deck-house 
I constructed on the main deck or on the deck next below the upper- 
I moat deck of the vessel, and not elsewhere ; the hospital spaces 
I ahall in no case be less than in the proportion of eighteen clear 
I Buperlicial feet for every fifty such passengers who are carried or 
brought on the vessel, and such hospitals shall be supplied with 
( proper beds, bedding, and ute:isils, and be kept so filled and 
I'BuppUed throughout the voyage. And every steamahip or other 
I vessel carrying or bringing emigrant pHasengers, or passengers 
other than cabin passengers, exceeding fifty in number, shall carry 
a duly <iualified and competent surgeon or medical practitioner, who 
ahall be rated as such in the ship's articles, and who shall be pro- 
vided with surgical instmmenia, medi-cal comforts, and medicines 
proper and necessary for diseases and accidents incident to sea 
voyages, and for the proper medical treatment of such passengers 
during the voyage, and with such articles of food and nourishment 
sa may be proper and necessary for preserving the health of infanta 
and young children ; and the services of such surgeon or medical 
practitioner shaU be promptly given, in any case of sickness or 
disease, to any of the passengers, or to any infant or young child 
of any such passengers who may need his services. For a violation 
of either of the provisions of this section, the master of the vessel 
shall be liable to a penalty not exceeding two hundred and fifty 
dollars. 

§ 6. And iit it fwiher etiocted, That the maater of eveiy such 
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steanubip or other vessel is aathoriaed to maintain good disciplim, 
and such LabitB i)f cleauliiieas amongHt such passengers aa wiU tend 
to the preeervatioQ and promotion of health, and to that end bi 
shall cause such regulations as he may ndopt for such purpose totn 
posted up on board the vessel, in a place or places accessible tomdi 
passengers, and shall keep the same so posted up during tin 
TOjage ; the said master shall cause the coiapartments and spaon 
provided for or occupied by such passengers to be kept at all tiim 
in a clean and healthy condition, uid to be, aa often as may bl 
necessary, disinfected with chloride of Ume, or by aorae eqnillj 
efficient disinfectant. Whenever the state of the weather viD 
permit, such passengers and their bedding shall be mustered on 
deck, and a clear and sufficient apace on the uppermost deck of Uie 
vessel shall be set apart, and su kept, for the use and eserciM d 
BUcQi passengers during the voyage. For each neglect or violation 
of any of the provisions of this section, the master of the vend 
shall be Uable to a penalty not exceeding two hundred and fifty 
dullara. 

5 7. And be it fivriher enaeted. That neither the officers, eeamen, 
nor other pcrsoas employed on any such steamship or other veisd 
shall visit or frequent any part of the vessel provided or oadgned 
to the use of such pasaejigers, except by the direction or pennisson 
of the master of such vessel first made or given for such puipow: 
and every officer, seaman, or other person employed on board of *ud 
vessel, who shall violate the provisions of this section, shall bt 
deemed guilty of a misdemeanor, and may be fined not exceeding 
one hundred dollars, and be imprisoned not exceeding twenty d^ 
for each violation ; and the master of such vessel who directs Of 
permits any officer, seaman, or other person employed on board tbt 
vessel, to visit or frequent any part of the vessel provided for (* 
assigned to the use of such passengers, or the compartments Vt 
spaces occupied by such passengers, evcept for the purpose of doing 
or performing some necessary act or duty as an officer, seaman, or 
other person employed on board of the vessel, shaJl be deemed 
guilty of a misdemeanor, and may be fined not more than one hun- 
dred dollars for each time he directs or permits the provisions of thit 
section to be violated. A copy of this section, written or printed 
in the language or languages of the passengers on board, shall, 
or under the direction of the master of the vessel, be posted 
conspicuous place on the forecastle and in the several parts 
provided and assigned for the use of such passengers, 
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each compartment or apace occupied by auch paasengera, and the 
(ame shall be kept to jKisted during the voyage ; aod if the said 
niaater neglects so to do, he ahall be deemed guilty of n oiiade- 
meanor, and ahall be fined not more than one hundred dollars. 

§ 8. Atid be it further eTioctedy That it shall not he lawful to 
take, carry, or have on board of any such steamship or other vessel 
any nitro-glycerine, dynamite, or any other exploBive ai'ticle or 
compound, nor any vitriol or like acids, nor gunpowder, eioept for 
the ship's use, nor any article or number of articles, whetht-r as 
cargo or ballast, which, by reason of the nature or qua;itity or mode 
of storage thereof, shall, either singly or colleoti»ely, be likely to 
endanger the health or lives of the passengers or the safety of the 
vessel ; and horaes, cattle, or other animals taken on board of or 
brought in any such vessel shall not be carried on any deck below 
the deck on which the passengers are berthed, nor in any compart- 
ment in which paasengers are berthed, nor in any adjoining com- 
partment, except in a vessel built of iron, and of which the com- 
partments are divided off by water-tight bulkheads extending to 
the upper deck. For every violation of any of the provisions of 
this section the master of the vessel shall be deemed guilty of a 
misdemeanor, and shall be fined not exceeding one thousand dollars, 
and be imprisoned for a period not exceeding one year. 

§ 9. Atui be it further eiiaeted, That it shall not be lawful for 
the master of any such steamship or other vessel, not in distress, 
after the arrival of the vessel within any collection-district of the 
United States, to allow any person or persona, except a pilot, officer 
of the customs, or health ofScer, to come on hoard of the vessel, 
or to leave the vessel, until the vessel has boen taken in charge 
by an officer of the customs, nor after charge ho taken, without 
leave of such officer, until all the passengers with their baggage 
have been duly landed from the vessel ; and on the arrival of any 
Buch steamship or other vessel within any collection-district of the 
Unit«d States, the master thereof shall deliver to the ofRcer of 
customs who first comes on board the vessel and makes demand 
therefor, a correct list, signed by the master, of all the passengers 
taken on board the vessel at any foreign port or place, specifying 
separately the names of the cabin passengers, their age, sex, calling, 
and the country of which they are citizens, and the number of 
pieces of baggie belonging to each passenger, and also the name, 
tge, sex, calling, and native country of each emigrant passenger, or 
passengers other than cabin passengers, and their intended deatina- 
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tion or locution^ and the number of pieces of baggage belong 
each passdugur, and also thu lucatioa of tha cuiupartment oi i 
oconpied b; e&ch of such passengarB during the voyage ; and if u] 
of such pB&BGiigiirs died on the voyage, the list shall specify il* 
name, age, and cause of death of each deceased passenger ; ind i 
duphcate of the aforesaid list of pussengeis, verified by the oath i^ 
the master, shall, with the manifest of the cai^o, he delivered b; 
the master to the coUeotor of custoiua on the entry of the n 
For a violation of either of the proviaionB of this section, b 
permitting or neglecting to prevent a violation thereof, the mantt 
of the vessel shall be liable to a tine not exceeding one thoi 
dollars. 

§ 10. And be it furtlier enaekd, That in case there shall inn 
oooiured on board any such, steamship or other vessel any deai 
among such passengers during the voyage, the master or consigttNi 
of the vessel shall, within forty-eight hours after the-arrival of lit 
vessel within a collection-diBtrict of the United States, or ■ 
twenty-four hours after the entty of the vessel, pay to the colleeM 
of customs of such dietrict the sum of ten dollars for each uJ 
every such passenger above the age of eight years who aliaU bin 
died on the voyage by natural disease i and the master or ao- 
aignee of any vessels, who :ieglect3 or refuses to pay to such* 
lector, within the times hereinbefore prescribed, the sums of montj 
aforesaid, shall be liable to a penalty of lifty dollars in additian B 
the sum required to be paid as aforesaid for each passenger wium 
death occurred on the voyage. All sums of money paid to «? 
collector, under the provisions of this section, sliall be by himpsi' 
into the Treasury of the United States in such manner tmd uDilit 
such regulations as shall be prescribed by the Sacretarj of lb 
Treasury. 

5 11. And be it further enacted, That the collector of coi 
of the eoUection-district within which, or the sur\-eyor of the pMt 
of which, any such ateanisliip or other vessel arrives, shall direct ■ 
inspector or other officer of the customs to niake an examination d 
the vessel, and to admeasure the compartments or spaces occttptid 
by the emigrant passengers, or passengers other than cabin fH- 
sengers, during the voyage (and such measuremeats shall be n 
in the manner provided by law for admeasuring vessels for tonnige); 
ond to compare the number of such passengers found on board witl 
the list of Bucii passengers furnished by the master to the custom 
officer ; and the said inspector or other officer shall make a repoi 



UNITED STATES PASSENSES ACT. 

O the aforaaaitl collector or aurveyor, stating the port of departure, 
ailing, the length o£ the voyage, the ventilation, the 
mher of such pasaengers on board the vessel, and their native 
try respectively ; the cubic (luantity of eaxih compartment or 
!, and the number of berths and paaaengera in each space ; the 
Kind and quality of the food furnished to such passengers on the 
voyage, the number of deaths, and the age and aex of those who 
died during the voyage, and of what disease ; and in case there 
was any unusual sickness or mortality during the voyage, to 
report whether the same was caused by any neglect or violation of 
the provisions of this Act, or by the want oi proper care against 
disease by the master or owner of the vessel ; and the said reports 
shaU be forwarded to the Secretary of the Treasury at such times 
and in such manner as he shall direct. 

5 12. And be it further enacted, The provisions of this Act shall 
apply to every steamship or other vessel whereon emigrant pas- 
sengers, or passengers other than cabin passengers, are taken on 
boai'd at a port or jjlace in the United States for conveyance to any 
port or place in a foreign country, except foreign territory con- 
tiguous to the United States, and shall also apply to any vessel 
whereon such passengers ore taken on board at any port or plitce of 
the United States on the Atlantic Ocean or its tributaries for con- 
veyance to a port or place on the Pacific Ocean or its tributaries, or 
vice verad, and whether the voyage of said vessel is to be continuous 
from port to port, or such passengers are to be conveyed from port 
to port in part by the way of any overland route through Mexico or 
Central America ; and before any such vessel shall be cleared from, 
or may lawfully depart from, the port or place where such pas- 
sengers are taken on board, the master of such vessel shall furnish 
to the officer of customs of the district from which such vessel is 
about to depart,a correct list of all passengers who have been, or are 
intended to be, taken on board the vessel ; and the said list shall 
specify the age, aei,and nationality of each passenger, and whether 
the said passengers are cabin or other passengers, and the location 
of the compartment or space in the vessel provided and intended 
for the use of the passengers other than cabin passengers ; and the 
said collector of customs may direct an examination of the vessel to 
be made by an inspector or other officer of the customs, who shall 
make the examination and report whether the provisions of this 
Act have been complied with in respect to such vessel, and the said 
collector is authorised to withhold the clearance of such vessel until 
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the coming in of such report ; and if the aaid report shall 
that any of the proviaton:) of thia Act have not been complied 
the collector ie authorised and directed to withhold the clea 
of Huch vessel until the said provixionB are complied with ; i 
the master of anj such vessel shull wilfuUy present 
preBented to the afureHoid collector of custoina any falae or fraudn- 
lent list or ItetB of anch paasengera, or if any such vessel leaves iIm 
aforesaid port c)r place without having been duly cleared hjr tbe 
collector of customs, the master shall be deemed guilty of a misde- 
meanor, and may be fined not exceeding one thousand dollats ud 
be impriaoned not exceeding one year, and the vessel shall Iw 
liable to seizure and forfeiture. 

§ 13. And be it further enacted, That the amount of the sevMd 
fines and penalties imposed by any section of this Act upon tie 
master of any steamship or other vessel oanying or bringing eoii- 
grant passengera, or passengers otlier than cabin passengers, ia 
any violation of the proviaions of this Act, shall be liens upon anA 
vessel, and such vessel may be libelled therefor in any circuit K 
district court of the United States where such vessel shall arhTB 
or depart. 

§ 14. And be it farther eiu^icted, That thia Act shall come into 
operation and take effect on the day of , eigbtWB 

hundred and eighty ; and sections forty-two hundred a,nd flftj-two 
to forty-two hundred and sevenfy-aeven inoluaive, of the Beviud 
Statutes of the United States, are, from and after the said date, 
repealed ; and this Act may be cited for all purposes as ' The P«- 
senger Act, eighteen hundred and eighty.' 

Mode of Mbisdkement. Rbvisbd Statutes. 

I 4160. Tlie registry of every vessel shall express her length 
and breadth, together with her depth, and the height under the 
third or spar deck, which shall be ascertained in the foliowicg 
manner : the tonnage deck, in all vessels having three or more 
decks to the hull, shall be the second deck from below ; in all other 
cases the upper deck of the hull is to lie the tonnage-deck. The 
length from the fore port of the outer planking on the side of th« 
stem to the after part of the main atern-port of screw-steamers, and 
to the after part of the rudder-port of all other vessels, measured on 
the top of the tonnage-dock, ahall be accounted the vessel's length. 
The breadth of the broadest part on the outside of the vessel ^td 
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be accounted the veBflel'B breadth of hoain. A measure from the 
under side of the toimage-deck plank, amidships, to the ceiling of 
the hold (average thicknees), shcdl be accounted the depth of hold. 
If the vessel has a third deck, then the height from the top of the 
tonnage-deck plank to the under side of the upper-deck plant shall 
be accounted as the height under the spar-deck. All meaaurements 
to be taken in feet and fractions of feet, and all tractjons of feet 
shall be expressed in decimals. 

§ 4151. No part of any vessel shall be required by the preceding 
section to be measured or registered for tonnage that ia used for 
cabins or state-roomB, and constructed entirely above the drat deck, 
which is not a deck to the huU. 

§ 4153. The register tonnage of every vessel built within the 
United States, or owned by a citizen or citizens thereof, shall be her 
entire internal cubical capacity in tons of one hundred cubic feet 
each, to be ascertained as follows : — 

Measure the length of the vessel tn a sti^ght line along the 
upper side of the tonnage-deck, from the inside of the inner plank, 
average thickness, at the side of the stem to the inside of the plank 
on the stem-timbera, average thickness, deducting from this length 
what ia due to the rake of the bow in the thickness of the deck, and 
what is due to the rake of the stem-timber in the thickness of the 
deck, and also what ia due to the rake of the stem-timber in one- 
third of the round of the beam ; divide the length so taken into the 
number of equal parte required by the following table, acoordingto 
the class in such table to which the vessel belongs ; — 



Class 1. Vessels of which the tonnage-length, according to 
the above measurement, ie fifty feet and under, into six equal 

Clasn 2. Vessels of which the tonnage-length, according to the 
above measurement, is above fifty and not exceeding one hundred 
feet, into eight equal parts. 

Claaa 3. Vessels of which the tonnage-length, according to the 
above measurement, is above one hundred feet and not exceeding 
one hundred and fifty feet, into ten equal parts. 

data i. Vessels of which the tonnage length, according to the 
above measurement, is above one hundred and fifty feet and not 
exceeding two hundred feet, into twelve equal parts. 



APPK 

CUui 5. Yeuels of wltich the tomu^ce^eBgik, m 
»hove meaiurement, is above two htindfed ™1 m(N 
hundred and fiftj feet, into fourteen equal parta. 

(.1>iu G. VeMeU of which the tonnage- lei^h, ■ 
nbcivu nimwurement, is above two bandied and fiftrl 
U-L-noqunJ piuia. 

Thuli, the hold being sufficientlj cleoued to a& 
i|uired deptlis and breadtha being properly taken, fi 
vereo area cif such vestel at each point of diTiaicoi of fl 
follows ; — 

Meuure the depth at each point of division Annld, 
diatance of one-third of the round of the beam helorfl 
or, ill c«ao of a break, below a Un^ stretched i 
thereof, to iha upper side of the floor-timber, at the in 
liiuber-Btiake, after deducting the average thickn^gflted 
which is between the bilge-planlcs and liniber-stiake ' 
depth at the miilahip division of the lenj^h do nut at 
feet, divide each deptli into four etiual parts ; then n 
inside horizontal breadth at eaah of the three poinUt'fi 
and also at the upper and lower points of the depth, vsttlT 
measurement to the average thickness of that part of d 
which is between the puints of measurement ; number thMsbi 
from above, numbering the upper breadth one and w 
the lowest breailtli ; multiply the second and fourth by feat, J 
the third hy two ; add these products together, and to the UBn 
the first breadth and the last, or fifth ; multiply the quanti^M 
obtained by one-third of the common interval between the brad^ll 
and the product shall be deemed the tranuverse area ; bat2i>| 
midship depth exceed siiteen feet, divide each depth tato » 
eifual parts, instead of four, and measure, as before directed,^! 
horizontal breadths at the five points of division, and also allll 
upper and lower points of the depth ; number them from sbon4 
before; multiply the second, fourth, and sixth, by four and ill 
third and fifth by two ; add these products together and ti 
sum add the first breadth and the last, or seventh ; ntultiplrlM 
quantities thus obtuinad by one-third of the common tntarval h 
tween the breadths, and the product shall he deemed the t) 

Having thus ascertained the transverse area at each ptnnt 4 
division of the length of the vessel, as re']uired above proceed tl 
ascertain the register tonnage of the vessel in the following n 
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— Number the areas BiicceSBiTelj one, two, tlfree, and so fnrth, 
nnmber one being at the extreme limit of the length at the bow, 
and the last number at the extreme limit of the length at the atem : 
then, whether the length be divided, according to the table, into 
iix or sixteen parts, as in clashes one and %ix, or any intermediate 
number, as in classes two, three, four, and five, multiply the 
second, and every even-numbered area, by four, and the third, and 
every odd-numbered area, except the first and last, by two ; add 
these products together, and to the sum add the first and laat, if 
they yield anything ; mu'tiply the quantities thus obtained by one- 
third of the common interval between the areas, and the product 
will be the cubical contents of the space under the tonnage-deck ; 
divide this product by one hundred, and the quotient, being the 
tonnage under the tonnage-deck, shall be deemed to bo the register 
tonnage of the vessel, subject to the additions hereinafter men- 
tioned. If there be a break, a poop, or any other permanent 
closed-in space on the upper decks or the apar-deck, available for 
cargo or stores, or for the berthing or sccommodation of passengers 
or crew, the tonnage of such space shall be ascertained as follows ; 
^Measure the internal length of such space in feet, and divide it 
into an even number of eqnal parts, nt which the distance asunder 
shall be most nearly equal to those into which the length of the 
tonnage-deck has been divided ; measure at the middle of its height 
the inside brFadths ; namely, one at each end, and at each of the 
points of division, numbering them BUcceBsirely one, two, three, 
and BO forth ; then to the sum of the end breadths add four times 
the sum of the even-nnmbered 'breadths and twice the sum of the 
odd-numbered breadths, except the first and the last, and multiply 
the whole sum by one-third of the common interval between the 
breadths ; the prodnct will give the mean horizontal area of such 
space ; then measure the mean height between the plants of the 
decks, and multiply it by the mean horizontal area ; divide the 
product by one hundred, and the quotient shall be deemed to be 
the tonnage of such space, and shall be added to the tonnage under 
the tonnage-decks, ascertained as aforesaid. If a vessel has a third 
deck or spar-deck, the tonnage of the space between it and the 
tonnage-deck shall be ascertained as follows r — Measure in feet the 
inside length of the space, at the middle of its height, from the 
plank at the side of the stem to the plank on the timbers at the 
stem, and divide the length into the same number of equal parts 
into which the length of the tonnage-deck is divided ; measure. 
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nlflo at the middle of its height, the inside breadth of the spiCBll I 
each of the points of divigion, slm the hreadth of the stem uid flu \ 
breadth at the stem ; number them successively one, t 
and so forth, aommencing at the stem; multiply the second,! 
all other even-numbered breadths, by tour, and the third, 
the other odd-niijnbered breadths, except the first and thelart,!^ 
two ; to the sum of these products add the first and last breadth, 
multiply the whole sum by one-third of the common int^rral !•■ 
tween the breadths, ajid the result will give, in mean snpeifieiil 

1 horizontal area of such space ; meoaure 
height between the plank of the two deoka, and multiply it byiht 
a horizontal area, and the product will be the cubical conloitt 
ot the space ; divide this product by one hundred, and the qn 
shall be deemed to be the tonnage of such space, and shall be . 
to the other tonnage of the vessel, ascertained as above directed. 
And if the vessDl has more than three decks, the tonnage of ttA 
space between decks, above the tonnage-deck, shall be sevmHj 
ascertained in the manner above described, and shall be added » 
the tonnage of the vessel ascertained as above directed. In 
taining the tonnage of open vessels the upper edge of the 
Btrake is to form the houndary-Iiite of measurement, and the depA 
shall be taken from an athwart-ship line, extending from the apptf 
edge of such strake at each division of the length. The register li 
the vesael shall express the number of decks, the tonnage nndet 
the tonn^e-deck, that of the between -decks, above the tonntgt' 
deck ; also that of the poop or other inclosed spaces above th* 
deck, each separately. In every registered United States vend 
the number denoting the total registered tonnage shall be deeply 
carved or otherwise permanently marked on her n:iain beam, aid 
shall he so continued ; and it at any tinie cease to be so continued, 
such vessel shall ho longer be recogjiised as a registerud vessel of 
the United States. 



Measurement or Foreign VesaELS. Ebvised Statutes. 

5 4154. ... If the vessel be double-decked, take the length 
thereof from the fore part ot the main stem to the after part of the 
stern-port, above the upper deck, the breadth thereof at the 
broadest part above the main wales, half of which breadtli shall he 
accounted the depth of such vessel, and shall then deduct from the 
length three-lifths of the breadth, multiply the remainder by tiit 
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bdth, and tlie product hj the depth, and ahall divide thia last 
bduot by ninety-five ; the quotient -whereof shall be deemed the 
s contents or tonnage of such vessel. If auoh Tessel be single 
sked, the surveyor, or other person, ahall take the length and 
Ldth as above directed in respect to a double-decked vessel, 
I] deduct from the length three-fifths of the breadth, and, taking 
e depth from the under side of the deck-plank to the ceiling in 
e hold, shall multiply and divide in the same manner, and the 
. quotient shtdl be deemed the tonnage of such Tesael, 



S, 



■■* Arrived at 

langth of voyage, 
qf verUUatort, 



[N. Y. Cat. No- 1087.] 
Report of EIxamination 
tons burden, Capt. , from 

, , 18 . Dale ofaaUit^g, 

days. NiimiieT, diameter, and deacnption 
Height of teTitUatorg above Upper 
Number ofDeda, 



P.»o™« 


»«. 


FemBlea 


jrL"^"' 


Tot»I 

13 _v„ ( Bleht jcara ot BBS or OTPf 

uumacui ( Under ODBjeorotige . . 
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APPENDIX. 



Food (kinds and daily allowance) 

How cooked (whether well or badly, etc.) 

Number, capacity, and arrangement of hospitals 



Number of tiers of berths . 
Distance between berths and 

deck beneath . 
Dimensions of single berths . 
Dimensions of double berths 
Number of physicians on 

board .... 
Locality and separation of latrines^ 



Number of houses over 
hatchway 

Number of cabooses . 

Number of latrines for males 

Number of latrines for fe- 
males .... 



\ NATIVE COUNTRY OF PASSENGERS, OTHER THAN CABIN. 



DEATHS AND BIRTHS AMONG PASSENGERS, OTHER THA5 

CABIN. 



Deaths 



Passengers 



' Above eight years, from 
satoral disease 
Above eight years, from 

other causes . 
Under eight years of age . 
Total .... 



Males 



Females Births 



Num- 
ber 



Males 

Females 
Total 



Causes of mortality during voyage 



Receipts under § 4268, Revised Statutes of the United 

States . 
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, Examiner, 



To 
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Form A. 
No. . Port of. 



The United States of America. — National Board of 

Health. 

BUI of Health, 

I, (consul, consular agent, or other 

officer empowered by law to sign), at the port of , 

do hereby state that the vessel hereinafter named clears from this 
port under the following circumstances : — 

Name of vessel : . Tonnage : . 



Apartments for passengers. No. . Destination : 

Name of medical officer (if any) : 



Total number of passengers : 1st cabin, ; 2nd cabin, 

steerage, . 

Nature (vessel-of-war, ship, schooner, etc.) : 

Guns : . 

Where last from : . Name of captain : 

Total number of crew : . Cargo : 



Sanitary history of the vessel : — 

1. Sanitary condition of vessel (before and after reception of 
cargo, with note of any decayed wood). Note disinfection of 
vessel : 

2. Sanitary condition of cargo : 

3. Sanitary condition of crew : 

4 Sanitary condition of passengers : 

5. Sanitary condition of clothing, food, water, air-space, and 
ventilation (to be in quantity as required by Revised Statutes) : 

6. Sanitary condition of port and adjoining country — 

a. Prevailing diseases (if any) : 

h. Number of cases of and deaths from yellow fever, Asiatic 
cholera, plague, small-pox, or typhus fever during the week pre- 
ceding : 

a A 2 



8M 



AFPBHmX. 



b, ZTvinbar of iTiwthi bom- 
Ten<nr ferar , 



Tallow f BTBT . 
j|fif|*|ft oholBEft 

FbgDfl . . Plague , 

Sm^-pOK . . Snull-pox 

tjptaalvnt. . Typhu favar . 

Bal^nag ferer . tUlmpmng fiiwr 

7- Anj- cntonmatMUiM ailiMting the pnblio health Qxirtiiigm 
port of dqiartore to be hen eMed : 

OlMAX. 

I oertiff that I have penon&Ur inspected the said vemd, 
tliat the above atatementa are oomot ; that good health it enj( 
in this port and the adjacent country, vithotit any vaspai 
yellow ferer, Asiatio ohtdera, or pl^oa ; that neither uusll-poi 
typhus fever exists as an epidemic ; that the sanitary conditu 
ttte vessel, cargo, crew, and passengen is good ; that tha roto 
regnlations presoribed by the National Board of Health ham 1 
complied with, and that the [name of veaeel] leaves this porta 

pratique, bound for , United States of Amoica. 

[Signature of medical offiis. 

Or, Pout. 

I certify that I have personally inapected the said vemeL 

that the atx>ve statements are correct, and that she leaves thii 

bound for ■ United States of America, in qvarmii 

[Signature of medical officer. 

I certify that the torching statementB are made by 

, M.D., who has personally inspected Baid vessel- 

I am satisfied that the said statements are correct ■ sad ] 
further certify that the said vessel leaves this port bound 

, in the United States, in 2>ralique [or in 

ran tine]. 

In witneBH whereof, I have hereunto set my hand aad the 

of office, at the port of , this day of 

18 , o'clock. 

[Seal.] _ _ 

[Consul-Generai, Contui, CommtrtiaiAgmt, SoMUary G^Heer tt 



INDEX. 



ABI 

A BILL to regulate the carriage 
of passengers by sea, 339 
Abstract of Admiral Sir Michael 

Seymour's orders (Hong Kong, 

1867), 211 
Admiralty instructions and Queen*s 

regulations, selections from, 291 
Afterhoods, 19 
Air, apparatus required for analysis 

of, 131 

— chemical and microscopical exa- 
mination of, 130 

— method of estimating the COj 
in, 132 

Alcohol an antiseptic but not a deo- 
dorant, 248 

Alfred the Great a naval architect, 
12 

Allardyce's patent wind shute, 65 

Alphabetical book (medical offi- 
cers'), 282 

Ambulance lifts, 286 

— cot of Dr. Gorgas, U.S.N., 286 

— hammock of the author, 287 
Ammonia in the air, 48 
Ancient Britons, ships of, 9 

anchors and cables of, 10 

Angle irons, 33 

Angles in tubes, estimation of loss 

thereby, 71 
Antiseptics, 248 
Appendix of medical instructions 

and enactments, 291 
Aphorisms for bathers (K.H. S.K.\ 

217 



BIS 

Apron, 22 

Aqueous vapour in the air, 48 

Archimedian screw, 85 

Armstrong, Sir A., K.C.B., on lime- 
juice and scurvy, 206 

AiTiott's scheme of ventilation for 
the ragged schools, 62 

— ventilating pump, 87 
Articles of diet, source and mode of 

preparation, 179 

— inspection of, 184 
Artificial ventilation, 77 
Atmospheric air, 45 
composition of, 46 

Axial tube in the funnel for ventila- 
tion, 90 

BACTERIA in the air, 49, 50 
Baneful effects of so frequently 
washing decks, 164 
Beams, 27 

— in iron ships, 40 
Bearding line, 22 
Beef, ship's, 180 

Bellows and pump ventilators, 86 

Bends or wales, 28 

Berthing rail, 30 

Bertin's ventilating system (* L'An- 

namite'), 113 
^ilgOf position of, 28 

— water, 28 

— and bilge effluvia, 243 
Binding strakes, 27 
Biscuit, ship's, 180 
characters of, 184 



: V. 



-.. ■«?.- ,- :-. 



■• - .V, 



'«. 



V ■■••*■* ,^ 



_ •:■. V . .:...v 






DUtomacEEe with miseral panicles 

in the iiir, 49 
Diet, histnrical putroepert, 1R9 



of befMing, clothing, 
from the 



DistiOatiua of fresh 
Ban, 140 

— vieivs aaA suggestions of philo- 
Bophers, UO, I'll 

Dial.illing apparatus (emigrant 
Bhipe), 231 

Ditty-box and bag of the seaman, 
20Q 

Division of tabes, estimation of loss 
thereby, 73 

Double bottoms, cleaning and coat- 
ing, precautions lo be taken, 131! 

Double rentilating ehaft, of the 
author, 80, 82-B3 

Dove-tailed score (wBterway and 
beam), 27 

BowQtalce cowls and shafts, 62 

Drainage-holes in ships, 232 

Duties and rasponBibilities of medi- 
cal officers, 280 

^- of medical offloera (army) in 
charge of troops on board ship. 



EDOAR, reference to, 12 
Edmond's, Dr., R.N., ventilat- 
ing system, 95 
Edward in., referenoe to. 12 
'Egeria.' H.M.d., rentilotiaa of 

(Levinge), 105-108 
Eklund, Dr F., on ship Teatilatiou, 

116 
Emigrant shipB (diatilMng appa- 
ratus), 234 
Eudboanls (hammocfc netting). 30 
Engineers' berth and gunroom, von- 



j^^jitneiia 



T recreation, Sm., 193 



Expansion by heat for ventilation, 87 
External planting, 28 
Extractio.i compared with the ple- 
num principle, 66, 67 



FALSE keel, 19 
Fashion pieces, 23 
Filling fraiQB. 21 
Fillings of Sir Rob. Seppings, '23 
Filtration, filcering modiu, 148 
Flame for ventilation, 88 
FlBBt-SnrgeoD Eustace on nitrate of 
lead, 252 

— — Magilt OD Thier'a patent Bys- 
tem of ventilation, 1 12 

Fletcher, Dr., E.N., on the naval 

dietary of 1786, I'l 
proposed iaiprovameuEb in the 

FloBP, 180 
Forecastle, 41, 42 
Forohoods, IS 

meet of, 228 
Fore Bloreroom, ventilation of, 64 
Frame in wooden ehipB, 21 
Framing in iron ships, 35 
CVetih meat, inspection of, 1 90 
Frictioasl area and the furms of 

tubes, 73 
Fumigation of ships, 262 

— ^ with chlorine gas, 268 

with nitrons acid, 267 

with BolphorouB acid, 262 

Funnel cosiug, &o. (Mr. Baier), 90 
Futtocks, l8t, 2nd, 3rd, 4th, &c., 21 



GAMMONING piece (knee of the 
head), 30 
Garboord strakee in wooden Bhips, 

28 
— ^ in iron ships, 33 
Goaometer principle of pump, 87 
General, and fire quarters, 284 
General orders, sanitary tegulatJons, 

&:c., 211 
Gooliten's, Dr., formula for nitrate 

of lead. 252 
' Great Harry,' H.M.S,, 13 
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HyBiene. naval dcflmljoii. 1 


^K aripe (kneo (,f Ihe h<iad), 30 


— ita rel>tionahip to mediebi.il 


^K Uuide UbU of vgntiUlioD, 5S 


■urgery, 2 


^H Gun d»ck or lower d^Jc, 42 


— coDBerrativo, 2, 9 


^H Ghii ronm and engineers' bertli, 


— prophylactic, 2, 5 




— remedial, 2. 7 


^M Tf^J^ bnicket, 30 

^H XL Hales', Dr. 8., beUowa, or 


T-IEON, 33 


^H ■ ship.' ]anga; 86, 87 


dryneaa on board ship. 388 


^1 UsJf beam-, 27 


Improvements in the scale of &l 


^H Half breodtli plui, 16, 10 


177 


^M Half floors, 21 




^H Hammock bwthing, 30 


head), 30 


^M — ueltiag, 30 


' Infected sfiipH,* 366 


^M HarriB', OapUiti, adrice to atamen. 


■ 271 


InlBption, communication ot *> 


^P ' Hiin? Gra<>e de Dien,' H.M.S., 13 


Infnaoria, in the air, 48 1 


^* Hatches and scnttles, 31 


Inner plankiug, 28 ^J 


HatcbwajB, focG, main, and after, 


Inner post, 22 ^^M 


31 


Internal economy of ahipL 4^^H 


Hawse pieeeB. 25 


Internal, or flush keal, 34 ^^M 


Heads and bow gallerias, 2*8 


Iron knees, 27 ^^H 


Healtli of tUo craw affected Ly Ibc 


Iron masts, 40 ^^H 


tjpe of ship, 23i 


Iron ships, conBtrnettoa o|^ S^H 


— — preHon-ed by clennlinesa and 




drvoeSB of the ship, 238 




— biU of, form A (Amariean), 355, 


J (Pett), 13 ^H 
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Hebrews, King Solomon's expedi- 


Joint or bntstrap, 31 ^^^1 


tions to Ophir and Tarshish, 11 


Journal of practice (medi^^^^H 


Henry IV., perfection of Iho mag- 




netic DBodle, introduction of 
cannon, 12 
— v., 'Chamber.' 'Saloon,' and 


^^H 


IT^EL, main, 17 _^^M 
K KeeU in iron ahipa. a^^l 


' Qneen's Hall.' 13 


— VII., ■ GrBHt Harry,' 13 


KeelBofl, 22 *^ I^H 


— Vin., ■ Harry Gracu de Dicu,' 


Keelsons in iron ships, 33 ^^H 


finit'NayyLirt, 13 


Knee of the head, 30 ^^M 


Homer's aetount of the ship of 


Knight heads. 25 ^^M 


UlysseB, 10 








^^ 22!) 


T ACE-FIECB, 30 ^H 
Jj Lacquering decks (Ai^^H 


^H — ■ sanitary provieions in re- 


^B ference to, 238 


navy), 168 ^^^H 


^H Hospital and sick quarters (medical 


' L'Annamitb,' ventilation dCH^I 


■^ instructions), 3U4 


Law of storms, 50 ^^ 


^M Hospital ships for an army co[t>b. 


— the diffusion of gaseti, oft 


■ 336 


Leach. Mr. H.. OD the satt 


^ (' Victor EmanoBl '), 318 


tjwwalM of di«t. 1 ^^m 



^H 


PER 


^^Bad-poisoniDa: in tbo French nary, 


STATURAL charactsr and habits 
Vi ofthe sailor, 272 


^236^ 


r in daiining and re-coating 


Natural watara. 136 


donblo boltomd, 23e 






Naval dietary for 1797. 174 


60, S3 


1825,17*, 17S, 176 


Lealcy sliipB seaomod to be sweet 


— — — 1850-.67, 177 


ODBB, 244 


present scale, 178 


Leave and interchange of duties 


'Hjivy List' the first published 


(medical offiMrB"), 380 


(Henry Vm.). 13 


Ledoyen's fluid (nitrate of lecid). 


Necho and the PhcnnicianB, 11 


IJfla 




Lengthening pieces, 21 


vised byDr.Eeid,RR.8., 80.86, 


Limber boards, 28 


93 


— atratsa, 28 


Nitrate of lead versus penoftnganate 


UniB-juice, 179 


of potaah, 252 


— as an anli-scorbntio. 201^ 


Nitrogen and oiygan in the air, 48 
Normandy's condensing apparatus. 


— early writeca on its efficionoj in 


Hcnrvy, 203 


preliminary stHl eroenta, 142 


— citric acid, and nitratfl of petash, 


— deacription of, 143 


relative merits of. 204 








— lozenges, general remarks, 207 


riPENINQS between the timbers 
\J Wmed to aCMunt for ventila- 


— and eouryj. Sir Aleiander Arm- 


Btroflg on, 205 


lion, 90 


Long and ehort-iirmed floor. 21 


Ophu- and Tarahisli, allusion to, 11 




Ordinate bnaa, 17 


35,38 


Orlop deck, 42 




Organic matter in the air, 48 




Oxygen and nitrogen in the air, 4Q 


UrAQAZINES. ventilation of, 127 
III Main deck, 42 


DAINTraG or cementing ^om 

JT partments &l preLautions ^^H 


- post, 23. 25 


^M 


— rail, 30 


Paries, Professor on the relatue ^H 


MniiniDg and arming boats, 283 


mwita of hme juice and citric ^H 


Marsh waUir, 13S 


acid, 2U4 ^H 


Matt-head cover in iron ships, 41 


Partners, 27 ^H 


McKinnoira ventikting schome, S6 


Faasenger steamer" classiGed, 227 ^H 




accommodation 228 ^H 


Mediciil docnments required On 


Payne, Dr. E , U S N , on irhi» cap ^H 


board ship, 282 


cuvers, 197 ^H 


Medical instructions, 304 


on shooB and under- ^H 


Middle rail, 3D 


clothing, 198 ^M 


■ Mindan.' H.M.S.. Tantilation of. 93 


Perkins' automatic ventilator (Fin- ^H 


Miied system of framing, 3fi, 38 


luyson), 108 ^M 


Monitor ships, ventilalion of, 118 


Perm.inganato of potash, a deodi>- ^^| 




rant, 348 H 


. Mnlgnf(EBJptian). eo 


effect upon hac'cria, 261 ^M 
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^V PeniTUa bark Dm. used on thi? 


River water. 137 




^™ Afritan coaat, a08 


Rivnta, hot, bolt, and tap, 33 




supplied to the West IndJBS 


BomaBB, galleys of the, U 




in 1T»S, SOS 


Room and apace, 21 




Fejres' pump for ventilatioa, 87 


Rotatoij fans and acrewa, 77 




^^ Phineas Pett, na-val rainHtruclar, 13 


Roueh tree rail, 30 




B ner<i,9,ll 


Routine of one day on board ilia 
rrhursday). 377 




^1 PhjBicB of ihB atmoaphew, 50 


Builder head, 25 




^r Phjaique of the sailor, 27U 


— port, 25 
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